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(54) CAMERA 
(57)Abstract: 

PURPOSE: To prevent a photographer from feeling the flickering of a finder even when 
photometry is frequency performed and to perform accurate photometry without 
spoiling visibility by setting a liquid crystal reticle to a specified diffusion degree just 
before exposure and performing photometry after performing release operation. 
CONSTITUTION: The liquid crystal reticle 1 is provided with a liquid crystal whose light 
diffusion characteristic can be changed, and formed image is observed on a pupil EP 
by a Fresnel lens 2, a + pehtagbnal prism 3, a beam splitter 4, and a finder ocular optical 
system consisting of an ocular 5 and a protective glass 6. Meanwhile, one part of light 
XL on a finder axis is reflected upward by 90° by the beam splitter 4 set as a light 
division means at one part of the optical system, and guided to a photometry device 8. 
By using the reticle 1 , a diffusion angle is not limited, and the diffusion angle is freely 
changed by the driving voltage of the liquid crystal. Since the photometry is performed by using a part 
XL on the finder axis, the device 8 is arranged at a position having sufficient space. 
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fit : F2. 8, F4) fc&*f SStW'sf Htt^E 9 «JJS*fc 
«WWF«F6.6©ljF»IWl**:*3li"*fc* 

B«K lOMktjqailH:, *ft*h*»»'*X«>M#Flt 
F2. 8&TJT4© £ £ & 0>E« i »& £ ©Mffi 

«r*UT*J9. R|-IWfPFltP5.6«>*9ff«**r*-fi. 

[0 0 6 2] l^Bl*^^d»5 J; jKS^4£^S* s P1 
D»*fc»4^u:';*©tt9©H»F«U*;*:#vMS£, 

HI 4> ©^ y ^ >- ^SB lw*B ^ -f 5 ^Ife ©SglSt* 5 ft 

< ft 9 (-oj 9 . /Ny^^ttfcffiSi"***"©** 8 * 
§<ft9h t':?*-;*;*^©^^* b* 5 -t#?-U 

[0 0 6 3] *HlMS©#Jfcfc v Lfc 
^fc#^T *>«*©** 9*9 fcjE*****^* 11 * 

ffi-efc5o fflJ^Ffitfc/h^rsi^T^^ 5 

[0 0 6 4] JB8*tt«fc#ttS±B*8jE*rlT5fc»© 
«*#J»(£AT rLCDMKj' £v^)£. Bl 

V0*A*i-*C# 1 OA). *JWtt!)«AVC«:A 
^t5(#2 0A) 5 -t L"C, ±EHat»9*AVOat5 
»J«ltt9ffl[AVC*»e)«ftl8lbtffiVL(=f KAV0. AV 
C))£3?ttlL(#3 0AK »ffl**UfcmffiVLK:a<5v^T 

ffi^coSElb(«T rLCDlgKij i^5)£fr^(#4 0 

a), y*->-i-s. 

[0 0 6 5] *3P^©Jfi9|gl£W-o^-ctSi9i-t- 
5o **Jt«-C»i«|gi'VX©W!PFffl*:WtPFtt[i:M 



12 

©l^^lCttjE-f LT^S. o£9> Jg 

83llt«fcRW-«»^^©WilkFltfc*SC-Clt»!*' 

fcttiEU £fefcB8re©«e7UT-»*fcL-C. f&J 

®5i%?iJ© F it^HaciEffOtfrfr^^ttftW F 

L -C HUB ^ ^ ^ «) H P F fit *• N J* F fit t tm F fit £ © W 

©89*(M»FttJ:9 t>^L/hS»©F»fclSM6L-C 

»0 -So 

[006 6] jt^vyXroiK 9 MiHK«fcB£ U ffi 
deleft*. Jt«A fl.^npF fitted ot**5 

*itflFJ:9*#v^lt»3tr±» iEP(Hl~B5, Ell 

if® E P KASttiMfc©*^* <4»7 ^^* s <t 
9P&<^2>wr*fo5o 

[0 0 6 7] Bl 7oMo»S^»^, in«f© 
aEWnHb-Cb.'WlPUsOfclRo^CWlPFflLSr** 

<'U*.*)* J jfe4fcO*^©»IMIl39 s tto*9 7U 
T— J8#'>ft< *2>r. £* s ^*»5o 4^ WP^9»cJ; 

fcjjs/h* < ft* «t 5 fc, M P F|t«rlWWF« i 9 /h* < 

£»-<t9tT5. ^HSI^J-Ctt. 
[P^PFfit] = [*JffllFfit]/'2 

|!itSo-CIW»i-S. r©lW«*r[MPF« = [HikF«] 
t ft 5 4 "Ctf -3 T h X v . ffltfcF fltififiF-C ttMRSEW K 
BllJcFttfcifi^< <t 5 KBSP F^SrKJM-SO^W* L, 

[0 0 6 81 *|llt«fcJ:ilfi, MIPFtC£oT77 

5. M, »J»Ffit<t9 t>*#ftFfit£-CBf!P&9fc&* 
£, jg?9^<t*'5 r 7 KOfeK). ^-{r<0^:# S^'hcS < ft 

^*?> t n f^t-^^SO^y K 7 ^ h^S< ft 91" 

[0 0 6 9] »9HtSWw*J«t5*lE«rff5fc«>«>LC 

DfttJtglSrll] 1 9 ©7 n— hl-^oTtftPJi"?)o 4 

-r\ H»»9ffl[Avos:^*i-a(# i ob). m 

so ^9fitAVC=SrA^-t-5)(# 2 0B). ^Lt, ±fEBfl 



13 

m$L 9 ttA VOJfctWfiWWR 9 fit A VC*> 7° fc*~-l$& 
9fitAVP(=f 2(AV0, AVC))fcgmi-5(# 3 0 B)„ 
-l*R UffiAVPfi, ftHzWl t fc tffitt F 
«/2-C»fe*b5PlPFfl[-e*>5. AVP>AV 

o-efc 5 © x\ mwc& Q fit k a z PSI?- fcinsfei- £ r t 

J; 9V $tefc»-*fc * o (' Htttt 9 «Gfi#-ettM!fcR 9 fit 

K \z jfi<5 < J: 5 K 7° 1' a -B*R 9 fit £ 9t5Tt" 5 . 
*©«, yu-tfrr-^ijfitAVPS^SiJ^UfieAVC 

i»bi*i6KftmBEVL(= f 3(A VP, AVO) fcjttti U#_ 
4 OB), JWiSixik«ffiVLK«<5W^iCLCDK»«rtT 
5 OB), y ^-Vi-5o 

[0070] #»9s©iBi ommm\~o^rj&w 

5IWEft**jS«KHl. H3. 08, H9)^77-f 
■C. «*©tfc*£«:*Hi U «*©W»«ES:*IjE-*-<5 

[0071] «*©ajfc«©*mK:tt, 

ftgEit 5 1 ) t SftSB «£ffi£ftg§ 5 2 ) k «:# U £ 

2 

o t © c p u 3 o «o«*fc J: 0 « a&££ i (Dmrnmiz 
3ttJw*u-c#fe*tfca3tfl[t>*jEi-4. asanas** 

[ 0 0 7 2 ] .B 2 0 fc, * 7 ©*WWR©7* 

n-^IH&^i-o CPU3 0T*«PSht^ 

5„ I S0flSRt?©7.f ;vAttf«H 7^vAtfM$SE*. 
ddLS53 liaotCPU30l:A^^H5. *..£SE 

fi, MifeiK 9 fit, */h»t>«. ammimm^^^ 

U»32K;J:oTC-PU30fcX*Sh5. 8 

frbmbtiitnmm&. AEi*#K^t±ibg6 3 4i-«t 

otCPU3 0(a*JW. f7^-*^tli, AF 
(Auto Focus) flfff|E*tt LgB35tdJ;o-CCPU30tC 
A7J$n^»c 4fc» «ffl*--KS:j£*AF©^ = =-7A' 

«au*©*fWttii*««:. *f^awi»«R*ta l» 3 

3lC*o-CCPU3 0fcAaSiT'5. It**** 

CPU 3 OKA*;* it 3 „ wH6>roA^fit»cS^< CP 
U 3 o ©fflWfcfc t "C, «ft«l»» 3 6 tf*££©ffii!li 
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74 

XigKjgp 3 8 a*x- 5 ^7*^7*- y?%<p V'vx 

ft*©****??. 
[0 0 7 3] ^0fc«Kiffl^5it*T#*«««ttta 

3£fifcov>-tIftgi§1~ ; 5. 0 2 -'SfiSill*^ 7"©tetfc&& 
mgS5r^ bT*5 9 , El 2 9 ttB&tfJ 7"©i£t!fcg&ffl 
^gSr^UT^So V^-rtKD^rf7*0^tBSet>^S 

©si ta^ses i d»e>«*5>*t*:3ft(w*.tf» 

to ©gfjfc©***'* 0 *>©-?*>!?» R 

[00 7 4] 1 ©*KWlE.«r4fcai-5 Kili, El 

2 8. 02 9 ^©-t-^'CWttlStfl 6 (0° < 0 < 9 0° ) 

\c *3 it s ffitsctt eaa*'x «s«t*) s (*a»*aME) 

0 bVflk&b ©M^tt, 0 2 8 «f©it*3t»*^# 5 5 
aefcoivc, lt»*M**rftJ&f 5^HS»**<» * 5 

1 oxi±ic7jm©BiT3t©ii£ticA 0 ico^-c^m-f-ti-tf as 

[0075] r©t#, a«*s:*mi-*fc©'fc»ai4 
i^Afl^ia«3t§Mt*:«3ti-5©a«»iu^ 

#4L^tt1lkA 0©ttHI±O* 2 0^ 2 0° -e*>s. * 
Jtt4*©i5 4a*K:J:Sfc©-efc*. TPSSr0 = O° 
t Lfccit h©A*#»ft«iJs«i-cit»*ii'**»^ 

= 2 0° iitott, r.©ASd s iK9fit-eis«3fFi.4J-ffi 

ai-*A*«*»fe^*>5- -3*9» ^7J^7ffl^VX 
©M4feiK-9fittt, Fl.4tSS^^F8mS©t)©4T*fc?) 

ffim^ o fcFi.4a*©A«©ttf*La»#R£*i". 

r irA^b 0 >2 0" ©^ST?©14:t5:5t3t*^ai^tt^S 

40 8, H2 9)-el*u-*-atttt*e©#4U^6Htt* ^ 

[0 0 7 6] H3 2tt,-ai8*-f 7*©lttlE«*a*ft© 

»®0T?fo9. 13 311 S^-CT'WiiftS^S 
©»fffi0-Cfo5o iKft^S 1 «4; IRBH-*i-J:5^2 
tjt©^7^StRl bt^©rfl©»H aSr«fiK-f5ffi 

fai^tj^ox^So aja*-<7*©ii:*«*tii.3s«(ia 
3 2)-en «*«i{5«i ©-*©ffi«ltBft$ixfcS 

5t^fi5 2*5. tt*©ififl!ltSSft*HA:*3t*«5 1 *» 
50 5. Rfit^W 7*©tt«*»mifiit(Bi3 3)-Ctt» -*<^> 
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IS 

ffildfc^TtfyxS® 1 b ©fttfiS 

7-1 cis#jfc3Jvcv*5. i eMfcfrwBffiy 

5 .1 (S3tse 5 2 1 m taw- 

WIEKit S 7-lc t?Rlt S ftTWtfffiffcffi 1 a SrSi© 

[00 7 7] El 3 O&tfia 3 1 fi. -ttu-^hJtilBtt&S 
^mgB5 0<f«««HJft»t6)tufe«ft*JS«lOjEa5H 

jtiwwaBHt^u-cv^s. aaaatitifeBeoHu 

■5JR1 lllffiW^^ft-C^S-fcvf"- 7?fo5 0 03 

[0 0 7 8] 0 3 0iC^-r<t 5K&ttS3£fi5 0, 

6 Oifl^T-f^ftlFGfl-fceit* ft* *** 
as*?* trflWR-r 5 1 # KUSKfc 4 fe ft ^ ± 5 ft o X 

[0 0 7 9] 02 1~0 2 6©7B-ft-H: 

let, ***«©«»lM1sfco^-CtMH-<&. H2 1 

S0JB£*£©7-r/v.Mfr18«:A2Ji-5(# 1 

0). 

[0 0 8 0] xf?^» 10 0T, 

vXtf>M#c& 9 fit A V0*?<D u-v-Xtf^S: w>-X1ff$8SS 

ffi U9S3 3 ^e>A*-f 5o 
[0 0 8 1 ] oi^-C, '^yftt- 3 0 0T^x6i"5LC 
D«MW*- KO-y-^u-^V-Sr^tT-rS. LCD» 
- KcD^-^vtt. ttA&££ 1 ©«J»!*li*:RJti"5 

a Fit «K^tia use 3 5 (0 2 o ^(omw&w. 2 4 t-t@ 

A F ^gSSJUKS-^T >X£IEflb$-t£5 ( ^ VXIE 

[0 0 8 2] JfcKlx ^fy7"# 4 0 0-CAE?gg&tT 
5. Attttl-tt. JW3t8«8^»?>ttfc»«ttBViSr 
AEflMIK*mL.«d»e>A*L» tLT. LCD» 



»9«AVC*jltai-4. 7^#5 0 07« 

6oJt»tt«:*W-*-5fc»«>L CDlW»A'-'^-x(fta . 
•f5H 2 ZtoVfM-?-*) o*9» AE 

t>fc, ^S^e-^^— SP3 9*»&©i£fc£©1£tiifelM-£- 
<5^TiE»mffi£ttiE-t3r. £(-<£-=. T> 

[008 3] ^^ssooA-e, 

io i^y-Xm^A^HT^ftttfrUi* xf^. 

y# 3 o oaks* 9. uy— x«*iSA^*fta*"c» 
9 351-. uy— xfr§-#A;&£ftTv\h,ri» x-ry^# 

6 0 OT»«*J:9-l3lbft-CV^<SliaHWW<*eH2 6--o. 
f-^/V-^ V) fcfr ^ (ftttlfMVtt 3 7 ^Offl^3) , 

[00 84] H44t, ^'/y;i'-f>'(BI2 1)«f«)V 
vXfi|f&A73(# 1 0 o)©-^^— ^vSr^-fo 4f> 
lO-CHiiklftUttAVOSrT^j-fS. x 
1 2 0-e«ASEStf SrA^-T*. ^';^1f 1 3 
20 o^l*mflltefi(&&i'^Xottffi&<Pft£)PV&A73 

ti.-^f j/7"# 1 4 OtUVXa-KLCSr^t 

vx-cfe5r.i©*"J5fea s 'srffi _ e*>5. 

[0 0 8 5] 04 5U:, fy(B2 l)«P«5tft- 

ffSWtiWiA*<# 2 o o)ro^y/u-^v?r^-f- 0 :w 

^T-y7"» 2 1 O—^-rs/^ff 2 4 0 "C 
. K, tr^h«5fe*— K, 

-t— K, 11% KSV^f ^5 A*- K4>fel* 

A^follfWWtaHK** 5 !*^* r. £ t' «fc oaiR • K 

[00 8 61 KT, #7 7"f ^^*-K^lfCRMi" 
5 e *7-y~f* 2 1 OT'ffiSfit^- K**?****!^ 
K-C-fttTfttf^x 2 2 OtCit 

«SS5fe^~ Ktfciili^fy^Jt 2 5 OtM© 
40 Igi&fgJE VHi^iK 0 fit A VCJCS^ < ^g&Jfc P (A 

[00 8 7] JiffiOJ; 5l-VL=P(AVC)-C*$ft5i^ 

Avci»r#)« #j»««j«AVC-e©*^ff«*t-tiS 

[008 8] 11451:19, ^fyT'ff 2 2 OffVh 

so tix?y7n 2 3 oKit^K f> heE5fe*- K-efcfttf 



*#M ¥6-2021 93 



(10) 

17 

vcts<5<^ig*s(Avo)^-fe^ hu y^-vf 

[0 0 8 9] ±IB<DJ; 5»-VL=S (AV0)-e*$tb5 f 

> vomwa'&mvui^ mw 9 fit avocjs 

[0090] Bl45lc:M!J i ^fs/^#2 3 0-ei5$ "> 

y 7°# 2 AO Kit*-, W% £S$te*r- K-e ifcfrtf 
^yT*? 2 7 0T?^O|gSimjaEVL{c^iK?)fiSA 

[0 0 9 1] ^S»-tttic«^^<*iib^-C(±. SiJ 

5 7 7^>^ItM$t„ I2I4 71C, 

[0 0 9 2] 7 7^yyS;i^fci^> g©tt«^BM^ 
fyXt'Jiv^, ^IJfflaSris^wvX^xte^ 

[0 0 9 3] tt«ttO*V^ft«ljStt«:, 

J£ u yX|;oV^t |4, m 9 & € 9 #* 9 V MRttT- 
#PJ 5 1 ^« t * 5 <fc 5 L*# < 

[009 4] «*Oif<Da*©it**-C77'W >?<0>T 

Ittblitt^SrWSr tlcJ;oT, JUSu^XKJSCfcjtt 
- K-CW«v^7-f v^fcJLfci^i:*'. tt.Wtte*X'iZ> 



[0 0 9 5] ^Bfclffla&^TS-WttfcfcjSS^tt:* 

*mnmxizw z> $ ®5fe^e- kiuke-*-* z. 1 k ± . 

«1 ©t£»«^t5S^$tv5©-(?, ^7 u'#fc< 
ft <) m 5 ^ 7 r 4 V Sr # 5 r. £ # T # 5 © ^ 5 . 
[0 0 9 6] PJ.S^ffi^— K<0^ibmffVL»iO(,^ 
T, VL=B(PV, LC)OgS®c©0iJSr^|E^l^-r o 

JE) 

VP : S^P-^-XODltttSttroA^PV^ioT^^H?) 
VR : Rtta^U-VXiSfflVAfenfc^a-^^Ki^iEVLSr 

[0 0 9 7] r<oJ;5^s *3t»«tt,-3tlt«»tt!W* 

w*!mtm& zmtim^m v ^fc-as w 7 # 7« 5 o 

T, i20t©CPU3 0^T', ^r-f^yroB^S^Sr 

*0f3ttt J: 9 t>7<^ < i ? £ttA03MHR4»tt«rK 

[0 0 9 8] *^JI^J i 5 t , K"C(47 

i «jt*HS-t- 5 r. h * 3 -e# -5 k 1 1 ^ , y 7 -< <d& 
'&*®g,\z£z_zz.k&xzz<DX\ m^m^&&<. 

[0 0 9 9] m4 5\cm<9, ^f^7 , #2 4 0-C7 , D^ 
8 O-eiR*W«»*EVLfcM»«0'ttAVCfc£-3<* 
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JMS*C(AVO, AVC, 0, D, f)£-fe;/hU V 9 

-v-rsc k» d fa* 

[0 10 0] #3Ett«K:i8tt5:/o^7^*-K-c«:, 

Sf^ftfcWJu vl=c(avo, avc 0, d, 

f )T-«$^5SgtiimjEVLT*MftcofetS:SSrlS:S-t"5 - 

©Wit**)*. 
[0101] fflitf, 7*P^7A^~ KfciJV-C^jfeBE 

m f , « J£te^ 0 fttflj^flcEUD fcov ^«t-ffKBFr 
3£©RJ£|tf 1, /3lXU5DlSr^*lS^bTi3< 

5o f f i<£ 9 M^tt*ttf»**BT?fc***J£ 

^-CiJi>*iW£U 02*01.}: 9 fc/h£»7*UJSft*fB 
■C*>*i:*IIJM-5.-' D#DlJ:9 t>*#»*;h.tfJR*iMe 

JHM^#B»ttfc*l9J3;h,5©T. ^t*147 7^ 

[0102] -tews©***. adMBBoaw-fcii, « 

aS:fi«UW5V'>7 r -< -fc 5 dfS^n 

5(t»W4Sr>hS<i-S). £fc> Ai^-^-H© 

jt5i5i:> tf^h««tW5 3aa©*wtt>Wfct£ 

UMWifcRJfci-S. *=WMB©*afctt* 
*0<6Hfc«l»-t-5Ffl[i:'fr5 ±5*«WS:tT5. 

&:§:tt:©f&^asK^©^&:£l?^£#iSv\, -t©fc«>, 
5©-?fc£o 

[0103] /n^7^- Kfc*iV^T. ftf&# 

**©*fc«*#R«£*-- K^ifeSit. *©*- K 
DfcjtettlMStt 4 <t 5 in LT t J: v \ 

WE** 9 ©«»*»»£*- Ktt, h t-- MMB 
]»**&©*&->- vfcffllJELfc-*" K(*j^->->S'J 
K)£ir^\ vgij-t— Kfc^SHfc I C 

©^-^fc*<5^ria!3esn«. m&'s-^m*- k-c 
ii, aiB^fciftttfcWH-a-ii*-?**©"^ * 



(11) 

.20 

[0 10 4] ^v—VSiJ*-:K©ffli: U'-CWu 
y*— K, * n-X*- K, zK-hi^-h^-K, JS.* 

•> * y * -jig 4: ©*aft*l*'fr;fcHi:*sjfc*!> ^>tu5 0 Jb 
IE*— K#Wl3iT.fc»£\ KfcJE IS fc^fettftfe^ 

10 [0 1 0 5] 111 2 2\C, ^-fV/V— ^V(E12 DtWL 
CDOT*- K(# 3 0 0)©t7A-f y^t, xr- 
^#3 0 5T, «»©*«* «rBf3e©«BWItK:R)ti- 
5. ii^»Wfl!f«A*^--^>'(Bl4 5)lc*si^R*Bi 

- K«)to£tMD»**:lM£i-3. ^ry7#310 
•e. tt*©J£*flE©B««fc t-C«JJHtt*riajeL, *© 

Jttk«H:*5 i 5 fcL CD*W(*3fci-<5BI 2 3) SrtTo 

fern, y^-^-f^o 

[0 10 6] 12)2 3 Kl, Jri'MBU 1)^©L 

20 cdW(« 5 0 OMLCDfflt- Kf-7*;v— ^■y 

(02 2)f ©LCD«»(# 3 1 0)liffi^-r5LCD*lJ 

W (itfk««ai* 7°) ©ifT'/i'— 
[0107] , s/7*# 3 2 0 -C«ftS:«MW-f 5 
S«©iK»S(EAT rLCDl®tt»«J Xtt 
m fcv^5)fcK)ti-*. LCDS^ffiticSli, 
— Jr^(H2 l)f©LCD1W#P(#5 0 0.)-C(4, AE 
jg^(E12 1 t©#4 0 0)-&\%biritcfflffl%t'OmAVC 

«jE«rtT51ltr©WIMtEE"C«>*.'*^ LCD|glt» 
30 tl±, LCDlO» ; t-Kt7;V-fy(i2 2)tOLC 
DftiJP(#3 1 OXtftt, «]JBHitL.T4-*.fo*ti/t*ili© 
KtfiS:*, **-f ntf«*©«JJ!l!**-C©«»«E-e*> 

[0 10 8] 7fy^#3 3 0t, ^iE-r^LC 

Djt*k*W©f-5 r »^-^^(H2 4)Sr58tTi-a. 
y7#340 -C. >S A©ffi»«*S LCDS «fc 9 

JT^rf, *©*^vMilSCT«ft©Kft«£EyL*:Trf 
T(#3 5 0), IKA«rfflifU# 3 6 0). ^fj»7»3 

40 3 0 t-M-a. 

[0 10 9] te»S* 5 S^fif«-hT'foHtf, 
7 7» 3 7 0"Clt»**S«fl[± 9 b^cSt^g^SrW 

{^DTffif B ©iglbm£EVLSr±ff (# 3 8 0). ifoftSr 
SgibU# 3 6 0), 7Ty7#3 3 0ld5„ 
llfiWTtfcHtf, >Kf s ©ffiiS:a*g«{iitF^©^ 

[01 10] B2 4te'LCDte*«£m<El2 

so 3 ^©# 3 3 0&O 5 ^j$-t-5SI2 5 *©# 4 2 0)©^ 
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^/v-^V?:^-t- 0 £1\ iiu!B0 2 8 £tf 03 2, Xtt 

0 2 9 RTtm 3 3 \z.7tfr J: 5 u:«E*©aia*xr±®»* 

1 a KlSillt -CSSfrt-* (# 3 3 2). 

[0111] S**^it*tt, tt*Bi 1 a -ett*«fciS 

1"5(# 3 3 4)^ ilCfcoT, -tOftifcJSXfcSSS&J 
ta****«Elt 5 2(1212 8, 1212 9. 03 2, HI 3 3) » . 
*3tJfc***rtfofc(# 3 3 6)ft. ffiffc«g 

\i ^a«*«r«jei-5^5«r±4 < , 0 ft* (ffif^ e = 
0° .©*awitf ©^#*xri^#**rM£L,fc 

[01 1 2) 025t> ^y/V-fyip©AElS 

(0 2 l tp£># 4 o o)nfy/v- 'f-vSr^-fo #^1609 

9, -WEI 4 5>«l«3fc*T-<' < *->'(H6)-Ctt*<, 0 

3 4 |c*i:J: 3 6 ##jmili^*-^&«#L-T^ 

^ P 0~ P 405 tti*ito&» fe H a $ Jx *>ffl K* B V 0~ B V4 
lC<toT*^7<O^JffllW«{tBVC?r^tHU-C, Mfltt 
9 {it A VC&tfV-r y * -i££T V SrftJEi - 5^-^^ 

[0 113] KP*flc*»fe©3tl^J:5a*S:tr5»i 
%9eS(BI 1 ~0 5 tp<D?B13tS» 8 fc«3i-<5) *»6>Wt 
fiSBViSrA^-t"5(# 4 1 0)„ #Ctc, ffilEL CDffilfc 
Sitil(l2 4)SrtTM#4 2 0), ^IH$tvfcS£«^1t 

P0~ P 4fc»J5i" SWJfcHljE* A B V i (i=0~4) £ 
JHat5(#4 3 0). 

[0 114] »SflaBViO«iEH,-»»V^>'XoBB» 
»9itAV0i«iBi©Kftt«EVLi:^«^^-Cff5* s » 
* rottlffi A.BVilt S-fl*** P 0~ P 4fcl £ o 
44. e»«ffiVL*^9>-#ib-C*IEiCABViS: 

CT=&aiJ)t*^ P 0~ P 4fc ****** S fc*"^ 

fc5o 

[0 115] HKEfltABVitt, 5fc: 
A B Vi= e i • AV0+ f i • VL U!Ui=0~4, 

e i&tf f i : JE»> 

[0 1 16] H^SESbmJEVLWft^^^ < (tttfcte^/h 

ABVi=ei • AV0+gi(PV, VL) «SU PV : » 
f£u>-X<E>lta3Bt<E>ft£, i=0~4, ei : 
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^J:o-C#&ix**|jEltABViS:fflv^fiJ:v\ 

gilco^TKMSxE-f-So 

[0 1 1 7] ff*«3EffiABVii:^ai*»^iSBVi 
iSr/Bl^T, 5o<7DJ¥^£B V0~BV4£-£;h^ft*SiE 
tSiiKi-at, tt3E^©»*fitBVi' £#*5(# 
4 4 0). giaoAESMrettBVi' *JB^3. 
[0 118] MjE^©»SfitBVi' (i=0~4)trgffgco 
fi^itSrW^. SJ|l®SlBVC(=H(BVi' ))*# 
»S(#4 5 0). /fy/fl 4 5 0T?#S>*UfcfflWW* 
fitBVCt, I SOiSa^b^febtvfcWS Vt« 
ftfeHfcBVC+SVKioT, #J»«ait(AVC+f 
V)Sr*fefc(# 4 6 om. Wfe.WfvfJtte.t.*)* 
«|»»9fl[AVC2i:t;iWWTy«[4rJiau(#4 7 0), 

y 

[0 119] l£«ttJiS/hSV^»fr»!l1ijEfl[ABV 
i.«r Jf © fcffl <^fc±l* ©H* g i ( P V, VL) Co^ 

xtft wi- 5o ttnam i stK« (iif)oi5i-77i'y 
v, vL)&*:£teABVi©3^teffl^3&£»i&^2 5 > 

3(^1t8©J:5K:lW^*uT^*Ste)fctt:, jra©& 

t6:tt^s/^^v^fc. WTroi 5l-L--C^fenfcgi(PV, 
VL) SrfflV^T^m bfcSEffi A B Vi-eJilEWjE^tT 5 

[0 12 0].«iltf, MgCgi(PV, VL)tt, i=0© 
^UlligHPV, VL) = 0tU i = 1 , 2<DWr&\Z 
»4«E*2»c^i-J;5'fefi[t U i=3, 4 ©©£•£•»* 

so [0121] i=0Oi*, *^P0liH3 4KStJ: 

«»**bfc<v\ ff^t, «E*tt*|jEt*V^-Cgi(P 

V, VL)(D3Sli0 t LTfcSSL^a-fcVN. 
[0 12 2]*fe. i=lXtti =2©»ft\ 3KT-P 

1, P2teHffi©±#fa£Kfetf J; 5!-Sfi«£;h/CV^© 

*tt*/h$v^BiT j e:fl5»b*« s *#<**. ■?"-'^> * 
2tSti5t, MaHtPV#fi<IEIMlEVLflS*#^ 

i:^«-gi(PV, VL)trIE©flti:U *ix£A*l-© i: # » 

[0 12 3] i=3Xl4i=4tD»-&, *^-P3. P4»± 

Bi^«v^^Xco^^fiab^--^<-l-* 9 , ^f4 9 
-ttAS/h$v>l5.if J Er©SC'(ka* s *:t<*5o ^-T, *3 

#lc g i(PV, VL)$rE(D<Bt L. *ix^Oi:#tt* 

[0 1 2 4] 0 2 6Jd, ^^-^^^©RmftUffll 

(0 2 itro#6 0 0)©t^u-fy^t. SttlfW®' 
so ^v-^>-c(4, ^-r y 7-(0i otp^i 
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$7-2 2fClffiSi-5)S:Ts'7 , Lfc^(# 6 1 Oh Su 
ffiAE^g/V— 2 5)-Cjfej££*vfclMf*T VfitR 

■X©80fclW»U &ftSr*T5 (# 6 2 0)„ Kitmii, 
y * — i'S 7— Sr^^iirSi £ t> ( # 6 
3 0), 7-f^ASri^2lUfc:^(#6 40), y 

[0 12 5] #3§93©|gl 1 SHt«l=:o^TWW 

5BtIIEfKS^« l (0 l , 0 3. 08, m9)*y7-< 

is#>%mk (x ttsa *3t#^ -e t «fc ^) * * ? k 

[0126] ffiA©aftttttt(l. 03 OS.TJ503 1 fclzx 

flWfl-ottHfc* t> tttt, i ©^EiaSfciiJ 

H 2 0 ^©iiSift^^* — « 3 9 Kts^-rso 

[0127] ff£4Kj&K 1 tt» t*»B5 1 a 
*W*©*fl:tt** < , |KI£»lMtBE*:BHinLTV*5» 
■C. WWtffiVLfcftJfPi-a £ £K:J:0ErS©ttWtSr '• 

1 ©ifiWfcWfs - ^ K J: o Iff A©il 

[0128 ] .*3BS«fc ±*tfiX» HKSKi&g&ajgfi 6 
o-e*ft©tUEtrl*lHU *©*tai6*K:X-i^T.Wia 
C PU 3 0«-?ttAft££ 1 ©lESbmjESrMiE-rSr t 
Id J: 9. «ft©lt*ttfcaiE*«tt4: UTV>5©T?»- ffi 
*©«»*fl:»!:fiHi-5IRlSK:J:o-CJMI*r«»t5-i: 

|gI^^E6 o£/SWc**i£W-*5^T 

©ttAftj&S 1 SrSii Lfctt^JMtfcSI* l.Tltfeftfc 
«3fe«<>*|jE-t-* r. t KX 0 , «A©&*SMfc«©«jS 

[0 12 9] (*s, «A8HHi=o^-ctt, ftfciO**? 



wisted Nematic)SSfi©*^1ttfcttJa*M'ttlHlK* s rt 

jK£*vcv*?>as* ^^(fcU:j&Cfc!§EKi®E©liijO^ 

•£T JB v ^ AK ttiSiEJMMHltjESrf? 5:k 14"?* * 

[ 0 1 3 0 ] 0 2 7 (C, L C DIKW -f 7") © 

©•BflPfcBBb-Cfi, huIESSI OfOMJ4:IHMH::LTtT5 
io ~ ii s -C#5(BI2 1 . H12 2. 1212 4~02 6)„ 

[0131] iwrELCDi«tt»aLWS(H2 3 

©#3 2 0)tHHIiat > LCDB«6£«feSK:3eSr^ 
5 (# 7 1 0). *ft«jfe«l3E»lwEllbfclt« 
^ttliiB6 0T?^A©ta^Sr^tlii"5(# 7 2 0). -tU ' 
X, «ft©«»«ffVLSrl9!ffii-S(» 7 3 0). KM* 

JEVLSrtgje-rs^fi, ?SS©lttS:fitmS4:©Ba#* 4 

*tfc*WE i mm 5 «> ©*t Effl ©^siKi&iiffi v 

20 ^/ufeinaL-c*©*. «*.'fif,'«ia«4K*i-J:5i!c 
f-^f-^CJ:!), tLCDS i: 
-Jv>T)K!b®EVLSrttjEi-5fe.«>©?8EJI»lbeE^' < 
/v(l~9)Sr^:3e-r-5c ^^©JSftffifttlffiW^Wi, 

tx, *^^)fcliEKJ^JE^ivL^cs<5v^T^sfB : s^^i^l•f 5 

(# 7 4 0) o 

, [0 13 2] *^?«©^1 2Hl£0yK-o^-afi.!S 

30 f5. fl&©HJ£fi»Ji:l3«» *HffiW|-Ct,IElbmJE©Mp' 

lasfflt/^nSo HI 3 5li v • *H!fiW-fflv5CL tiS-C 
tSJfltS©— iH)El(a) (b)(4, -t^-t* 

wWb«flEPPJPttt*©«Ji»k*r*b-ci^5. r©ffi 

(Tate, fifSfeJ: 9 *Pt>;h/C^2> KSb«ffii s B<^ 
3\ 4 0liiK!i^- 4 1 »4ffi^©7K^Sr^bTl^ 0 

40 SrHm-f'Sr 

[0 13 3] *3H(S«-CfflV^5«ft«5jfeSl ttt. ffi^ 
©m®*J*i- J: 5 lc:*^©^^-g-h>HirTS;W fjixfcS 

©jEffiE5r^i-c 7 1 (iigP^^m^. 7 2*417^ K7* 

ip-CfcS* 5 , K7d~ *^.3iy 2Rtfx# 

7 1 fiaSM-t^-O^^o iRliai 3 , 7^ K7i-*^i 
y 7 2 ir^JKs/ h7d--*^-3iy 3 ktf 

so f^Tft ^^^ttTi/^Ti 5 , ^Hffi^J-Cli^jf: 7 2 tS/T 
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7 3 t&&&*.x7T'(i'?to\z-*'-' < — r^-x-c* 

**-J-5J:5Jj:j4o-CV^S. W, **7 7 3«r# 
[0134] HI 3 6 fcii*1iSfifc£« 1 u^X© 

'5. 2"Xtt7 3 K*©»#i -i'i: 

UtWti t i* 5 '?* 5 J: 5 . *fe. **7 2 
Xf± 7 3 fit*©:* y WJP«ffi*rlWB#J#P» 9 

[0135] HO 3 7 fi, S3 6 ©fS^^.^tg lOL-L 
iSSfffiiatffcSo lDIHJc:^i"i5t-. SSiH^tSl c f ] ^- 
fi^i;|&ift5a?S3^mJSl7 1 A~ 7 1 D&&mM&*f& 

&7 6{M©mffi©m#<D^a s ll^-?&&7 6 teA»a»t> , 

5 KEI 3 7 fc*-** 5t-e*^= 7 2 7 3 i: ©SJ&x. 

[0 13 6] 

(1) . y-r #;*^y T^tt^S^ufci^-^ 

aW*«WE7 1 AW7 1 CK«ffi.*BJiDU a9H*« 

JSS7 1 B SI/ 5 7 1 DSrGND(^lfi)t-i-?>i:> *^7 2 
©fB^fcttmjftfa^&fc^©^!*****^ *9 » te 

[0 13 7] 

(2) . ^ jKy t-7;*— #*^y Tfctt£r*^Lfcl^4§-§- 
.Rfllfc:, a93*mD(7 1 BM7 l C.fcW»«ffi*rSH» 

U SPJ^m®!7 1 ASU 5 ? 1 D$rGNDtdi-St, * 

[0 13 8] 

o). M*-<o^y 7t t.*^Ufc< ft v 
PUUKS"^*^ 7 1 A, 7 1 BRtf 7 1 ClcSE»J*ffi 
£EM>QU 391XWK7 1 DSrGNDtCi-S. 

[0 13 9] (4). M*©^y T h 
aW*«K7 1 C^CIKlElrWL, aB*** 
7 1 A, 7 IB, 7 1 DSrGNDtdi-^e 

[0 14 0] *lo«*(a!l*«i7i 
B, 7 1C)A*T7 2, 7 3<0'<f — >£J.9\-<DU'ft\Z 
»^$Jx. TBWSnfc**7 2, 7 3 0»^toi>TC 
.*«*©«*«&*#<-*" 3-* fcioT***rtT5« 
J&tftoTVSWT*, ¥<D7*— flT^zz. ]) T#i!KR£n 
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fc, m@©'>ft < £ h l ffiflV* — ^©Hfc'539l«ffi 
-eh^xm&m 7 5 &;frLT#«-e^/&£*v-c^5© 

[0141] ISS, ±I5(1)~(4)©^7 2, 7 3fcH 

bxmff PPiB (O N) Xfi g n d t -f 5 i»*r«E* 
5fcl*£*T*i% 

[0142] fcfc, ±IE©i 5 Km«ft#Jit?JfJ*'t-* 

©aW*W»©»#0>**<W%>\ B*><* — >0t>Ji.*. 
tU5 -i:twft5o 
[0 14 3] 'ixClMU 13 3 7l^-r«t5l-«Si:^ 
saw^miR 7 1 A— 7 1 D-C^iilfliiSr^-rS t . 
20 *t,*SNS7 6 {B!l©^rom^w^H^?SS 7 6}r^ 
3 i!)M7 6i©tffil: 

[0 14 4] ^5fe J= «9 . **li£0yilll«t-, PPAP^^S 

f-ls&&X-Z£o %:**7 i>mm$ ifcX^Z (MM H§5 
5-10982#) o U^L, ®BISf^*J-t-5^gd 5 fo ; 5<D-C > =' 

[0 14 5] *tt»*Ht**JETte*K*i»jfeS 

40 tym.w&<DWL&t*&to.x, — r^ii?— 

8359-94326^) . U*»U 2*jB©«E***fflV^^ 
[0146] II 3 8 rnJiaiH 4 JB 4 HJ£0iJ»7 

k:, as eat;ia3 7t^i-*ft#.^*i fc*tL-ci»M 

so i"5*3t^-<*- KCfiiT TLEDj t ^ 5) 7 7 <£rl3r^ 
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[0147] ?&SS76(®3 7)fcWlll*ff*StflD , *"5~ 

L ED 7 7 i^OjfcttttmcSH-fS-^-C^HJMa*!*!^ 
it^> B7 8^tt7JtU*V\ L*»U «*.»****©» 
^(B3 8-ei4H3 6fO**7 SfctP^-f-ftMC©** 
ftttEfcHttP L-ft^is *^7 3©»»t"OV^©*«' 
. * 7 6 ©*t»tt«s*# < 4 9 » *©***» 

[0 14 8 ] S©it^©J: 5l-«J£@iffia s 9!5v^£\ 
LED7 7SrOFF«iCtnfi. *5%7 3©*MH±tt 

3fttt**7 3»*©»a-*9t>^*<*3. *©***» 
*^7 3©|ES^©^Bt<^.'*.4wi:fc.)5c5. # 
©«J£©J: 5 tC»^®ffi^Bt^#^{Ctt, L ED 7 7 Sr 
ONWCtiiS. .^ 7 3 ©^f4i£M4#*#v % © 
LED 7 7 3i»e>03tro5*)^BIMb'*.lftlfcJitf3ttt 
**7 3Et*©«M*J:9 .t>#<*S. 
3 ©$&#©*#$ 5 ^fl"^^*- fcfcfc*. 

^mMm<Dmmc x*>. *^ 7 2 ©*, **.7 3 ©*. 

**7 2X^7 3 ©W^X (!:£<©***© 4 il 9 
[0149] ±!B© £ 5 fc#H;fe0iJ©ffifriU-<fc*T<tf * * 

1 Jc:PJj§^57fca 5/ >&>' , '©'?S^ 5B £< ^ 

[0150] 0 3 9 (2, BUlEE! 2 2**ffl©7 

tfE 3 7 ©ft ft&jfrK 1 btiitS L E D 7 7 Sr 
RttfcJBl 3.**«©«J««r*UT^S. *3E!MStt, 
LED 7 7?r'<V^7'y XA 3 ©ffl^-hlW-Rtt, JSft 
. 1 ©Tffifc*^ 7 3 ©J&tfcfcjfcl-TA'S = -7 A (A 

l)K7 9*Rttfc<o*9, 7^5-'?^7 9i:*/T 

7 3 ifils)D*#£ •»«o«/a*Jx-cv^o-e*>4) 

[0151] aoaBwi^fcWBHBtfw*^**. 

ft^7 3SrjaLi"TA'5=^Agt7 9 ©tt##WV* = ^ H 
-a-»cliLED7 7 fcOFFtftti: 1 
&©± ?K»&iSEtf ? flt^4§£tcf;fc, bUsS^ 1 2*1S« 



t^c^7 3©aS5rSr^^T|g«)?UESrEPSnL-, i» 
LED 7 7SrON««lii-5. :©t^7 3© 
.■»^Cov\to*«il 7'6 ©tttkteWc* < fc5©"e> 
LED 7 7*»b«*?>*bTA'5 = 5'i>l!!7-9TRat$ii' 
fcfcfi, *^7 3©a^-C**«*lRlfcl4«*^-«l!f4- 
^fPMb^lfi]^ ttttfcSJvr i 7 8 iCTJHi - * r £ fcfc 

BfV^tLED77d>b ©ft© 5 *j^PPMb*-|p] tCift tf 3t 
tt** 7 3 »*©»#* 9 *©&*> 
io 7 3©«i»©** s W*<jlRWU"C**-S-^* :: **» 
ft, *HJt«©«J«R:J:!), **7 -3©*. «*7 2& 
T/*^ 7 3 (Dffijj<D 2 ii 9 ©^©§)^^*S"5Iie"Cfc 

5. ' 

[0152] ±IE© J: 5 t*HJfiM©'fl»^fc J; JxfJ, '» 
JKffiE^llt ^'#1: (±38* Vlt/<* - X©** i: LT7 
/u ~ = * 7 9 ©«^-e©Klt3tfc <t 9 « 
tt^ftTWSOfcoTJlx., «tV<£ #©»*©*-#*© 

#^»iT;vS = ^»K7 9^3t4r^5©-e*^* s Bt<l. 

**«^©aj»T?©^^ii , a-»iBiefffli-*b 

7 7"0-y®Ert^* - t"5r t*5-C#5o -€r©^*x 
3t© n ^ *s/j: < ^ ©T7 r ^yd s K 5 < * 9 , * 1t 

^1 2HJS0U©J:5»-LED 7 7 SrjSS*.^iS 1 ©T* 
fcE*-rs©as^'<-^JiJiU''»*<*K:tt» 
©J:5iLED7 7©iSfiA s »ilt?*>5o i^5\ **73 
30 HT/V-*=.^A18|7 9tC<t9«fiSi$tv-C^5©X*. ON 
/OF F§]^^(i'C#'il'^ 5 > *^*S^©SES»-^i"5 
iE»jmffi©0 N/O F F^OSIx.Srfr 5 

[0 15 3] 04 0(1, *«PJ©^1 4^!SWifflV^ 
tt5^S*^ i K©iEffillT*fo9 , ^©JK^,-^.^f*> ?S 
*©lttktt©*S:fiJffl LT^©ffl^*1"«t 5 
Ht*5 9. 7;vir-^Xa^t/V7-7«^i:^^x.^r 
fBfcfco-CV^S. ^/V'-^'fXitlJ^Cltl^flW*©^**. 
6 5^V7-7i»»^«^!', -tixfit^©* 

40 [0 1 5 4] 1W£6 4tfi«6 5 tit. aWSIWR** 
5tLT*5 9 , XJHf^Ffcttiai— mEE-c«i»**v 

5 *s, / V 9 H«*'6 4 ©«@^5 GNDtS 

KS©X% ®^c6 4©i£t!(g©^* 5 ^:#<^So ffitStg 

j: 5lc«9#««©?»»* I ^Il!B*« ; T-7rni'» — ©AMB 
<b0HM*oJ: 5 ic-fa **te^J(±2 
o©*»«l«©«)»Jt«rtT?«l*i:*o-Cv:5* s , ** 
so ©aj^^iSSrltoTJ p< 7 ^HjKISffl^©******* 
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[oi56] *sok«-cttiwaBf3fe©a«**r, 

T^S. ft, iiufiESfll OHlfi^il-ett, AE8MI«*6)Hr 
115 saS«-C»i«*tr u- !>' -Xfc • fltftffifcfi 1 5 ft. 
[0157] Utt£jP?7£t*fc$ttA&£tt 1 L 

£: * OBIMUEjSS**© £ #) fcttJE L < SlIftSrtT 5 r. i: 

as-ct&w «3te«pfc©*«*«Siisff i ©ttik« 

7 -i s# # *> ?>ov ^T^ffllStt^S <4otLt5. b 

[0 15 8] ifcfc, 04 1—124 3©7D-f-^-M: 

l^«ro«j5fclwfco-cv*5. HI4 ltc^-t-^D-^^— h 

ftl'O£tt0!(Bl2 0, #1 OOilBltttfcL 

■t, '7*A'.M**LX*(# 1 0 1 Oj&tfuvXffifgA* 
(#11 0.0)Srtf 5. 

[0 15 9] tMSftl OH1£0J(EI2 lt®#3 

00, # 2 0 0, #5 00, # 3 0 0A, # 3 0 0B, 
# 5 0 0 A) irPtftKL-C, LCD»-K©t7"/V 
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(DD-y/^-f-y, AFSg, uvX|g|i^t/u y -Xff 
#o*T*i©¥iJ$r£> r©JH-CHtrt-5(# 1 2 0 0, # 
1300, #1400, #1500, #1600, #1 
7 0 0), {SU *7-y?t 1 4 0 OWLCDWIrfT 

'-K(A*-K)-COiH^#o!if^»!:J:4»9 0ia!3£tt) 
fc^i^TLCDBWifcttflEOftJgSrfTS. o£ H 

[oi6o] 7*=r*/-7t\i o o-evy — xw-g-^oN 
^t^J»f$^c^, a'ryft 1 3 0 0££9 % i> 
y -X{f -f§-^0 F F>|£f§i¥lJ»r£;h/fc4§-B\ ^fy7"# 

1800 \zmh^mmmn^^tzM^m.^Tiri>o 

HSl03«ft«©»&(H2.l''f»CD#6 0 0. i26)il 

[0 16 1] 1214 2 E14 l<OSSfflfftJW#l 8 0 0) 

fio*t»aESr}|l3fc«ST«ftlt«ft WM-k 0 =10 

° ,20° <d£o\z±z<. *ab-ett«cv^»)fcR^i" 
5(11810), ffiAft£«&iliBLft:tt9Jlft 
T?a0fcSrtT3 (# 1 8 2 0) o *°7-y?* 183 OTf, & 
34-t:5AESiffK)^^/v-^v(ia4 3)$rHfri-5o r. 
r -cajfcSEfll 8 9 #£>*i,fcai3fc*«r i fc. 
av • Tvtt§r^Wi-5o rr-e*»ftAVffi(»J»iR 

t)ffiAVC)MTVl(WTVl)^ 
1 8 5 0)fc.ffli^e>ax5. 
so [0 16 2] 1 8 4'0-CS 7— TVZf^'fii 

mi 0j«WOH2 6tC^rs'7'# 6 2 0, # 
630, #640t t JvPixBWIfc LT, ffiflftR 9 ffiA 
VC£#JirrvttfcK:*^T«3te«:frl^<# 1 8 5 
0), 5 7-^9y«:tT^(#1 860) v 7^/WA»S 

r#ofc(#i8 7o)i, y^-v-rs,, 

[0163] H4 2©AE8tJK# 1 8 3 0) 

CD-tf-TVl'— ^VSr^-f,, :©AE»|i©t7"/V-fy 
tt, WIBJBl 0|Btt«©Ba2 5©AE«J|[©*^ , /i'-^- 
Vtc*5U^T, LC Dlt»a^ i±l(# 4 2 0)5rtrfc^^fi 
40 *»fipltR<07n— {C^o-CV^WT*. lftK£€B&-f"3o 

[0 16 4] 

[*1] 
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(17) 



32 



PV 


* 


4» 




L C 


VL 


Vmax — Vp 


Vmax 


V max— V p 


Vmax-VR 



[0 16 5] 
[*2] 

[i = l t 2 4> fc £ (0 g i(PV, VL)] 



[0 16 7] 
[*4] 





P V 










ft 


©a 




jlG ML 


VL 




+ 






LCD 
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7 
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3 


2 


1 



[0 16 6] 
[^3] 

[i = 3, 4 a>t. S KPV. VL)] 





P V 


S 


ft 


VL 


* 




+ 









[0168] 
30 [^5] 
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33 



34 





Fi?*-*'Ax'J y 






x ij r 




ON-C GHD-ABD 


ON-BC GND-AD 




ON-AC GND-BD 


ON- ABC GND-D 



[0169] 

**ff 5 J:5K:iWWS*ti©T> JMSfcWfcLfc**"? 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The camera characterized by establishing the control means controlled to measure the strength of the light by- 
setting said optical diffusion property as whenever [ predetermined diffusion ] before exposure control if release 
actuation of the optical diffusion property is carried out in the camera equipped with the photometry equipment which 
measures the strength of the light using the light which passed the adjustable liquid crystal reticle. 



[Translation done.] 
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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the single-lens reflex camera which used for the reticle in more detail 

the liquid crystal which can change an optical diffusion property about a camera. 

[0002] 

[Description of the Prior Art] Drawing 10 shows the 1 conventional example of the finder optical system used for the 
single-lens reflex camera in cross section. A taking lens 20 is the lens group which consisted of two or more lenses, is 
stopped down between lenses and has 21 . The light reflected by the main mirror 22 through this taking lens 20 carries 
out image formation on a reticle 1 1 . The image which carried out image formation to the reticle 1 1 passes along a 
pentaprism 3 and an ocular 5, and is observed in a pupil EP location. 

[0003] Moreover, the lens 7 for a photometry and photometry equipment 8 approach said ocular 5, and are formed. This 
lens 7 for a photometry has constituted the eccentric optical system in finder optical system, and has led the axial 
outdoor daylight of the image formed on the reticle 1 1 to photometry equipment 8. And photometry equipment 8 
measures the strength of the light using the axial outdoor daylight. 

[0004] It is reflected by the submirror 23 and the light which, on the other hand, passed in part the main mirror 22 whicl 
is a half mirror is led to distance measuring equipment 24. And distance measuring equipment 24 performs focal 
detection using the reflected light from the submirror 23. In addition, although the film is prepared on optical-axis (AX) 
extension of a taking lens 20, the graphic display abbreviation is carried out here. 

[0005] The camera which uses not only for focal detection but for a photometry the light reflected by the submirror 23, 
and the camera which measures the strength of the light using a part of [ which was reflected by arranging a beam 
splitter between a reticle 1 1 and the main mirror 22 ] axial Uemitsu's li^ht are also known conventionally (JP,55- 
10982,Y etc.). The photometry in this case is photometry equipment formed in the pars basilaris ossis occipitalis of the 
mirror box (not shown) in which the main mirror 22 is formed, and is performed using axial Uemitsu who penetrated th 
main mirror 22. 

[0006] By the way, said reticle 1 1 is a plastic sheet which has minute irregularity on a front face, while securing the 
brightness of a finder by diffusing light in this irregularity, the output of photometry equipment 8 is attributed size and 
photometry precision is made high. Moreover, generally a photometry depends on the same reason [ also being carried 
out in the state of the drawing 21 disconnection before release actuation ]. 

[0007] However, in actual photography, since drawing 21 is narrowed down based on an intention of the optimum valu 
on exposure control or a photography person, the depth of field of the finished photograph will differ from what was 
checked with the finder. Therefore, depth of field cannot be checked before photography. In addition, although the 
finder which can extract even to the drawing condition at the time of actual photography, and can be come and seen in i 
by the preview function is also known, when it becomes and an open drawing value changes [****/ that a finder 
becomes dark according to this ] with taking-lens exchange that it is hard to see, there is a problem of how a finder 
appears changing. 

[0008] Then, in order to enable it to check the depth of field in the time of actual photography with a finder, securing tfc 
brightness of a finder, and the output of photometry equipment, By using the reticle (henceforth a "liquid crystal 
reticle") which consisted of liquid crystal plates instead of said irregularity The degree of diffusion of light The camera 
it was made to change is proposed variously. (JP,2-20844,A, JP,2-72324,A, JP,61-60420,B, JP,54-120933,U, JP,57- 
124331,A, JP,57-109923,A, JP,57-37854,B, JP,55-10982,Y, etc.) . In addition, hereafter, liquid crystal calls the proper! 
to diffuse light "an optical diffusion property", calls the inclination "diffusibility", and makes the magnitude and the 
degree of diffusion of the light by liquid crystal "whenever [ diffusion ]." 
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;0009] The following is proposed as a camera which has the liquid crystal reticle equipped with the liquid crystal which 
:an change an optical diffusion property also in the above-mentioned camera in finder optical system or photometry 
optical system. 

0010] In JP,57-93333,A, when measuring the strength of the light in exposure control with the light which penetrated 
lie liquid crystal reticle, the camera which performs always stabilized exposure control is proposed by constituting so 
hat the existence of the applied voltage to a reticle may be made to **** to one side. Moreover, it has the reticle which 
consists of the liquid crystal cell by which the liquid crystal matter was pinched in JP,57- 109923, A between the 
transparence plates which gave the transparent electrode of two sheets, and the circuit changing switch of the electrical- 
potential-difference impression to the reticle, and when performing exposure control with the light which penetrated the 
reticle, the configuration which responds to the existence of the electrical potential difference impressed to a reticle, and 
amends or controls an exposure control circuit is proposed. Moreover, the ground glass which changes from the liquid 
crystal member which has the dynamic-light-scattering effectiveness to a TTL real-image finder is prepared, two or 
more parts electrically divided into the liquid crystal member are made from JP,2-20844,A, and the configuration which 
supplies electric power to these division parts selectively is proposed. Although it is necessary to amend a photometry 
circuit when using the transmitted light of a ground glass for a photometry, and changing the light transmission 
component of a ground glass, each of modification of these light transmission conditions and amendments of a 
photometry circuit is easily performed by the electric means. 
[0011] 

[Problem(s) to be Solved by the Invention] however, the above - any camera cannot measure the strength of the light 
correctly, when measuring the strength of the light in the photographic subject light which penetrated the liquid crystal 
reticle, and the photometry optical system which carried out eccentricity is used and there is whenever [ no / diffusion / 
of a liquid crystal reticle ]. Moreover, when whenever [ diffusion / of a liquid crystal reticle ] is set up only at the time o 
a photometry so that it may become a predetermined value, and the strength of the light is measured frequently, there is 
a problem that a finder flickers and an activity feel worsens. 

[0012] This invention aims at offering the camera which can perform an exact photometry, without not making a 
photography person sense CHIRATSUKI of a finder, and spoiling *♦**, even when it is made in view of these points 
and the strength of the light is measured frequently. 

[0013] ' . . . . 

[Means for Solving the Problem] It has become with the configuration that the camera which applies to this invention ir 
order to attain the above-mentioned object established the control means which controls to measure the strength of the 
light by setting said optical diffusion property as whenever [ predetermined diffusion ] before exposure control when 
release actuation of the optical diffusion property was carried out in the camera equipped with the photometry 
equipment which measures the strength of the light using the light which passed the adjustable liquid-crystal reticle. 
[0014] Whenever [ said predetermined diffusion ] is whenever [ according to the temperature the open drawing value 01 
a taking lens, the exit pupil location (the die length of an exit pupil) of a taking lens, and near the reticle etc. / 
diffusion ]. 
[0015] 

[Function] since according to such a configuration a liquid crystal reticle is set as whenever [ predetermined diffusion ] 
just before exposure and a photometry is performed, after release actuation is carried out - a photography person - 
whenever [ diffusion / of liquid crystal ] - a photometry is performed, without [ without he almost notices switching, 
and ] receiving effect in the optical diffusion property of liquid crystal. 

[0016] ^-,11. 
[Example] Hereafter, the example of this invention is explained, referring to a drawing. Even if especially each exampl. 
explained below is not equipped with the operating member which operates a preview function, for example, does not 
push preview ** etc., it has composition which previews automatically based on the information by the side of a 
camera. Of course, operating members, such as preview **, are prepared, and only when required, you may make it 
operate a preview function. In addition, in each example, the same sign is given to the same part or the considerable pai 
by both [ said / conventional example or both examples ]. . . 

[0017] Drawin g 1 shows the finder optical system used for the 1st example of this invention in cross section. The liquic 
crystal reticle 1 is a reticle which is equipped with the liquid crystal which can change an optical diffusion property, an< 
changes. The image which carried out image formation on this liquid crystal reticle 1 is observed with Pupil EP 
according to Fresnel lens 2 and a pentaprism 3, and the finder eyepiece optical system that consists of a beam splitter 4 : 
an ocular 5, and cover glass 6. v . 

[001 8] On the other hand, some finder shaft Uemitsu XL is reflected in 90-degree upper part by the beam splitter 4 
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currently installed as an optical division means in a part of above-mentioned finder eyepiece optical system, and it is led 
to photometry equipment 8 through the photometry lens 7. Photometry equipment 8 consists of hyperfractionation 
photometry components which consist of two or more components which perform finder shaft Uemitsu's XL 
hyperfractionation photometry taken out by the echo by the beam splitter 4. 

[0019] The optical diffusion property of the reticle 1 1 ( drawing 1.0 ) which has irregularity on the front face mentioned 
above has a limit in the greatest diffusion angle (it is equivalent to theta in drawing 11 explained later), and has the 
description that the diffusibility of a reticle 1 1 is small. Therefore, when the amount of defocusing becomes very large 
and dotage of an image becomes large, the phenomenon in which the light near the maximum diffusion angle of dotage 
does not reach an eye happens. Since there is no above-mentioned limit in a diffusion angle and a diffusion angle can be 
freely changed by the driver voltage of liquid crystal when the liquid crystal reticle 1 is used like this example, more 
exact depth of field information can be offered. When the liquid crystal reticle 1 is used, it has not said that how a findei 
does not see by the preview function but a finder appears by ************ and the open drawing value change 
changes, and, moreover, the brightness and photometry precision of a finder are held highly. 

[0020] Moreover, in this example, since it has the composition of measuring the strength of the light using some finder 
shaft Uemitsu XL of finder eyepiece optical sy stem, photometry equipment 8 can be arranged in a location with the 
allowances on a tooth space, it can constitute from a camera with which photometry equipment has been arranged at a 
mirror box pars basilaris ossis occipitalis which was mentioned above in a compact, and enlargement of a camera can b. 

avoided. , , 

[0021] Drawing 6 shows the concept of an example of the hyperfractionation photometry component pattern by the 
photometry equipment 8 used for this example, and the amendment situation of the open photometry error m it. 13 
components 1 2 for 6 angle configuration spot photometry which constitute photometry equipment 8, and one 
component 13 for a circumference photometry constitute the hyperfractionation photometry component pattern shown 
in this drawing. Suppose that each component is expressed with Si and j (however, i is the ordinal numbers 0-4 of the 
concentric circle to which the core of the component belongs, and j is the ordinal numbers 0-5 of the component in the 
concentric circle to which the core of the component belongs) in drawing 6 . in addition, the component which expresse 
the point on the hyperfractionation photometry component corresponding to the center position of a photography screer 
with central point 12a, and is in the location corresponding to the center position of a photography screen - S - it will 
express with 0 and 0 and a component 1 3 (i= 4) will be expressed with S4 and 0. .. f 

r00221 The location on the hyperfractionation photometry component corresponding to the center position oi a 
photography screen in one of the descriptions of this example (That is) By the component (3 the 1st concentric circle U 
the component S 1, 0-5, and the 2nd concentric circle 15 the component S 2, 0-3, and the 3rd concentric circle 16 the 
component S 3, 0, and S 1) 12 located on the component S concentric circle 14-16 centering on 0 or 0 (henceforth a 
main component") center position 12a It is in amending with a microcomputer (CPU30 grade in drawing20 ) etc. so 
that the acquired photometry value may be amended with the same open photometry error assistant conditioned weight 

every concentric circle 14-16. _ ^nr- u~*~~-*~ r 

[0023] Making the same open photometry error assistant conditioned weight about the component 12 tor a photometry 
located on each concentric circle 14-16 as mentioned above is based on the following reasons. 
[0024] When it tunes up about one taking lens (it is equivalent to 20 in drawing!!) ), whenever it exchanges taking 
lenses, the tuned-up value must be amended, but since it is necessary to give variation every component 12 about one 
taking lens, immense memory space is needed. ' _ ■ 

[00251 the system which, on the other hand, measures the strength of the light in finder shaft Uemitsu XL like this 
example - setting - the main component S - the component SI which is in an equal distance from the location of 0 an 
0, 0-5 and a component S2, and 0-3 and Component S - 3, 0, and S - the quantity of light ratio (if it puts in another 
way effectiveness of attainment of light) of the light which is alike, respectively and reaches actually of 3 and 1 
becomes the same, although the quantity of light of the light which reaches each component 12 and 13 will also change 
if taking lenses are exchanged - the main component S - when based on 0 and 0, the ratio of said quantity of light : by 
exchange of a taking lens will change similarly in the predetermined concentric circles 14 (i= 1) and 15 0- 2) and the 
component 12 on 16 (i= 3). That is, the effectiveness which light reaches by the components SI and j 0-0-5) from 
which the distance from a core is different, S2 and j 0=0-3), and S3 and j (0 j- 1) differs. On the same concentric circk 
the amount of gaps of the same photometry value as every component (3 the 1st concentric circle me component S 1 , 0 
5, and the 2nd concentric circle the component S 2, 0-3, and the 3rd concentric circle the component S 3, 0, and S 1) U 

m026?thus the case where finder shaft Uemitsu XL is used for a photometry - the main component S - from the 
effectiveness of attainment of the light to 0 and 0 becoming the same on a concentric circle Correction value may be 
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made into the same value of immobilization about the component 12 on each concentric circle (3 the 1st concentric 
circle the component S 1, 0-5, and the 2nd concentric circle the component S 2, 0-3, and the 3rd concentric circle the 
component S 3, 0, and SI). 

[0027] Therefore, when using finder shaft Uemitsu XL for a photometry, since six components SI on the 1st concentric 
circle 14 centering on location 12a of the hyperfractionation photometry pattern corresponding to a photography 
photograph center, and 0-5 have the same open photometry error amount, they should just give the same amount of 
amendments to all these six pieces, moreover, two components S on four component S 2, 0-3, and the 3rd concentric 
circle 16 on the 2nd concentric circle 15 ~ 3, 0, and S » what is necessary is to be the same respectively and just to give 
the same amount of amendments also about 3 and 1 Thus, if it amends with same disconnection photometry error 
assistant conditioned weight about the component 12 located on each concentric circle, since it is necessary to memoriz 
open photometry error assistant conditioned weight in memory about no photometry components 12, even if it can 
simplify amendment actuation of a photometry error and changes serially the optical diffusion property of the liquid 
crystal reticle 1 , huge memory space (specifically capacity, such as ROM) is unnecessary. 

[0028] In addition, as shown in drawing 1 , what the convex lens or concave lens which constitutes the ocular 5 is 
moved for (arrow heads ma and mb) can adjust a finder diopter now. By establishing the diopter adjustment device to 
which an ocular 5 is moved, the the greatest multitude of photography person can be provided with more exact depth of 
field information regardless of eyesight. 

[0029] Next, open photometry error correction etc. is explained according to the flow chart of drawing 7 showing AE 
operation routine of this example. This AE operation routine is a routine which computes the control brightness value 
BVC of a camera based on the brightness values BVi and j (namely, photometry value) computed from the output vaku 
of 14 photometry components 12 and 13 of photometry equipment 8, and determines the control drawing value AVC 
and shutter speed TV. 

[0030] First, a lens code is read in a taking lens and the information on the die length (location) PZ of the exit pupil and 
an open F value (FNo) is acquired (#10S). The permeability t of the light of the liquid crystal reticle 1 is measured 
(#20S). In addition, about measurement of the permeability of light, it carries out using detection equipment 50 
whenever [ diffusion / which consists of floodlighting equipment 51 and light-receiving equipment 52 like the 10th 
example ( draw ing 28 , drawing 32 , etc.) mentioned later ]. And Df is computed whenever [ diffusion / of the liquid 
crystal reticle 1 ] using the obtained permeability t (F(t) #30S). 

[0031] whenever [ said exit pupil location PZ, open F value, and diffusion ] - the component S of Df to a core ~ open 
photometry error assistant conditioned-weight deltaBVi (i=0-4) to the component 12 located on the i-th concentric circl 
from 0 or 0 core 12a is set up uniformly (G (PZ, FNo, Df), #40S). The output (brightness student output) BVij from the 
j-th component of the elements located on the i-th concentric circle is detected (#50S). That is, the output from all the 
components 12 and 13 is detected independently. 

[0032] next, the component 12 on the i-th concentric circle - receiving - the above ~ uniform amendment is performe 
(BVij-delta BVi (i=0-4, j=0-5)), and it asks for real brightness BVij 1 (#60S). Predetermined weighting is performed to 
real brightness BVij 1 for which it asked, and the control brightness value BVC (=H (BVij 1 )) is computed (#70S). the 
acquired control brightness value BVC and the value SV calculated from film ISO speed - since ~ after calculating 
control exposure value (AVC+TV) by obtained BVC+SV (#80S), the return of the control drawing value AVC and the 
shutter speed (henceforth a "control TV value") is computed and (#90S) carried out by the predetermined program. 
[0033] Drawing 2 shows the finder optical system used for the 2nd example of this invention in cross section, and som< 
oculars 5 are omitted by making the ocular 5a side injection side of beam splitter 4a into a lens side, and also it is 
constituted like the 1st example. 

[0034] Since the distance from the injection side of a pentaprism 3 to cover glass 6 becomes short compared with said 
1st example by using the block of beam splitter 4a itself as a negative (good also as forward) lens, an optical property 
can be raised as a result. For example, as shown in this drawing, an eye point (distance until KERARE begins to appea 
by the pentaprism 3) becomes long, and a finder scale factor can also be enlarged. In addition, it is possible to adjust a 
finder diopter by what the convex lens which constitutes ocular 5a is moved for like the 1st example (arrow head m). 
[0035] Moreover, the top face (photometry lens 7 side injection side of the flux of light for a photometry) of said beam 
splitter 4a (the 1st example 4 in drawin g 1 ) may be made into a lens side, and you may constitute so that a part of lens 
function of the photometry lens 7 may be omitted. Since the injection side of the flux of light for a photometry of beam 
splitter 4a can be divided with this lens side and the photometry lens 7 and condensing of a lens side, then the flux of 
light for a photometry can be performed, aberration can be decreased and the engine performance of a spot photometry 
can be raised. 

[0036] Drawing 3 shows the finder optical system used for the 3rd example of this invention in cross section, and the 1 
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prism 9 and the 2nd prism 10 of a rust form which were installed as a beam splitter so that it might counter and which 
go away two sheets were used, and also it is constituted like said 1st example. 

[0037] In respect of the 2nd prism 10 side injection of the 1st prism 9 which carried out eccentricity suitably to the 
finder optical axis, some finder shaft Uemitsu XL is reflected, total reflection is further carried out by the plane of 
incidence of the 1st prism 9, and it leads to photometry equipment 8 with the photometry lens 7. In addition, it is 
possible to adjust a finder diopter by what the convex lens or concave lens which constitutes the ocular 5 is moved for 
like said 1st example (arrow heads ma and mb). 

[0038] Although some finder shaft Uemitsu XL is reflected in a suitable include angle in this example by giving the 
vacuum evaporationo which gives the suitable reflection factor for the 2nd prism 10 side injection side of the 1st prism 
9, a half mirror is inserted in the gap of the 1st prism 9 and the 2nd prism 10, and you may make it reflect some finder 
shaft Uemitsu XL in it. 

[0039] Drawing 4 shows the finder optical system used for the 4th example of this invention in cross section, and some 
oculars 5 are omitted by making the ocular 5a side injection side of 2nd prism 10a into a lens side, and also it is 
constituted like the 3rd example. 

[0040] Although the ocular 5a side injection side of 2nd prism 10a is made into the lens side in this example, it is good 
also as a lens side in both the plane of incidence of the 1st prism 9 or the plane of incidence of the 1st prism 9, and the 
ocular 5a side injection side of 2nd prism 10a. By making the ocular 5a side injection side (or plane of incidence of the 
1st prism 9) of 2nd prism 10a into a lens side, optical properties, such as an eye point and a scale factor, can be raised 
like the 2nd example. 

[0041] Drawing 5 shows the finder optical system used for the 5th example of this invention in cross section, and a part 
of refractive power of photometry lens 7a is omitted by making the upper part (the photometry lens 7a side injection 
side of the flux of light for a photometry) of 1st prism 9a into a lens side, and also it is constituted like the 4th example. 
[0042] Thus, since condensing of the flux of light for a photometry can be divided by this lens side and photometry lens 
7a and can be performed by making the injection side of the flux of light for a photometry of 1 st prism 9a into a lens 
side, aberration can be decreased and the engine performance of a spot photometry can be raised. This is the same 
effectiveness as the case where the beam splitter 4a top face in the 2nd example explained previously is made into a len 
side. 

[0043] Drawjngj8 shows the finder optical system used for the 6th example of this invention in cross section. This 
example has the description in the fixed structure of the liquid crystal reticle 1 , and everything but the fixed structure is 
constituted like said 1st [ the ]- the 5th example. 

[0044] As the liquid crystal reticle 1 contacts directly working-face 1 7a prepared in the mirror box upper part 1 7, it is 
held at it, and on the liquid crystal reticle 1, Fresnel lens 2 (it has the Fresnel lens side in the pentaprism 3 side) made 
from an acrylic is installed through the spacer 18. The liquid crystal reticle 1 and Fresnel lens 2 are flat-spring 19a 
attached in the pentaprism holder 19, and when energized downward from a pentaprism 3 side, they are being fixed. 
According to this configuration, the immobilization by which the liquid crystal reticle 1 grade was stabilized is 
realizable. 

[0045] Dr awin g 9 shows the finder optical system used for the 7th example of this invention in cross section, and heigh 
2a was used instead of the spacer 18, and also it is constituted like said 6th example. 

[0046] That is, as it is held as Fresnel lens 2 made from an acrylic which has Fresnel lens side and height 2a contacts 
directly, and height 2a prepared so that it might project in a pentaprism 3 side from Fresnel lens 2 further contacts the 
liquid crystal reticle 1 directly, the liquid crystal reticle 1 is installed in working-face 17a of the mirror box upper part 
17. The liquid crystal reticle 1 and Fresnel lens 2 are flat-spring 19b attached in the pentaprism holder 19, and when 
energized downward from a pentaprism 3 side, they are being fixed. Since flat-spring 19b is energizing the liquid crysfc 
reticle 1 grade caudad before and behind a pentaprism 3 according to this configuration, the immobilization by which 
the liquid crystal reticle 1 grade was stabilized more is realizable. 

[0047] In said 1st [ the ] - the 7th example, it is desirable to perform antireflection coating to the 2nd [ or more ] page 
which contains one side of the liquid crystal reticle 1 at least among a total of 5th page of the plane of incidence of a 
pentaprism 3 , both sides of Fresnel lens 2, and both sides of the liquid crystal reticle 1 . 

[0048] Next, based on drawing 1 1 , how depending on which the image formed with a taking lens fades is explained. A 
continuous line shows the flux of light in the condition that the focus of a lens is correct, among this drawing, and a 
broken line shows the flux of light in the condition that the focus of a lens has shifted. A part for the flux of light which 
spread as a broken line showed on the focus side A equivalent to a film plane is copied by the film as dotage. Although 
an image to the point will not fade on a diffusion plate if a diffusion plate (reticle) is arranged and a finder is constitutec 
on the focus side A, the image which is not to the point will fade by diffusion on a diffusion plate. Since the light 
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included in an eye is visible with the amount of dotage almost equivalent to the dotage on a film when light carries out 
incidence at an include angle theta and it is made to be spread almost horizontally as shown by the broken line, a focus 
condition can be checked certainly. 

[0049] Moreover, if the diffusion angle theta is controlled according to the F value of a taking lens, the more exact 
amount of dotage (namely, depth of field) can be checked. That is, since the incident angle alpha will change so that 
formularF value =l/(2andsinalpha) may be satisfied if an F value changes, if control to which the diffusion angle theta i: 
changed is performed according to this incident angle alpha as shown in drawing 12 , it will enable anyone to check 
depth of field to accuracy. In addition, the continuous line, the broken line, and the alternate long and short dash line 
show the relation between the diffusion angle at the time of control F value F5.6, and F4 and F2.8, and luminous 
intensity among drawing 12 , respectively. 

[0050] In addition, in each example of this invention, a "control drawing value" means the drawing values (output of Al 
(Auto Exposure) etc.) which control the aperture diaphragm of a taking lens at the time of photography (at the time of 
exposure), and calls the f number of a control drawing value a "control F value." An "aperture-diaphragm value" means 
the aperture-diaphragm value of the aperture diaphragm (the drawing 21 of a taking lens 20 corresponds in drawing 10 '] 
of a taking lens, and the f number of an aperture-diaphragm value is called "opening F value." "An open drawing value* 1 
means the maximum of the aperture diaphragm of a taking lens, and the f number of an open drawing value is called 
"open F value." The drawing value near the medium of a controllable drawing value (it is from F4 to about Fl 1 with the 
lens of F 1.7) is called "medium drawing value." 

[0051] If drawing 21 is controlled in the same condition as the time of actual photography while looking into the finder, 
compared with the case where drawing 21 is carried out to disconnection, a finder will become dark. However, without 
changing the brightness of a finder, if the optical diffusion property of the liquid crystal reticle 1 is changed in the state 
of disconnection of drawing when the liquid crystal which can change an optical diffusion property is used for a reticle 
like said 1st [ the ] - the 7th example, it can fade by change of the driver voltage of liquid crystal, only an amount can t» 
changed, and the finder can check depth of field with the bright condition. 

[0052] That is, in the open condition (the same aperture-diaphragm condition) of drawing, depth of field can be 
expressed in the finder by changing the optical diffusion property of liquid crystal so that the control F value at the time 
of photography is small, and whenever [ diffusion ] may become large, and controlling the driver voltage to liquid 
crystal to change the optical diffusion property of liquid crystal so that the control F value at the time of photography is 
large and whenever [ diffusion ] may become small. 

[0053] In this case, in the same amount of defocusing, since the luminance distribution of**** will change according t 
a control F value as shown in drawing 13 , it can see a finder image with the amount of dotage equivalent to the case 
where it is copied by the film. In addition, drawing 13 shows luminance distribution when an open F value uses the 
taking lens not more than F2.8, and, as for the continuous line, the broken line, and the alternate long and short dash 
line, the relation between the distance from control F value F5.6 and the **** core at the time of F4 and F2.8 and 
brightness is shown among this drawing, respectively. 

[0054] However, drawing 12 and drawing 13 show the optical diffusion property of ideal liquid crystal etc., and the 
liquid crystal which has such an optical diffusion property does not exist actually. The actual optical diffusion property 
of liquid crystal is expressed by the curve as shown in d rawin g 14 . The continuous line, the broken line, and the 
alternate long and short dash line show the relation between the diffusion angle theta at the time of the driver voltages 
4V, 2 V, and 0V of liquid crystal, and luminous intensity among this drawing, respectively. 

[0055] In this case, **** serves as luminance distribution of a circle configuration as shown in drawingJ! , when the 
opening F value of a taking lens is F2.8 in the same amount of defocusing, and it becomes the luminance distribution o: 
a circle configuration as shown in drawing 16 at the time of F4. 

[0056] Among drawing 15 , the two-dot chain line, the continuous line, the broken line, and the alternate long and shor 
dash line show the relation between the distance from the **** core at the time of driver voltages 10V, 4V, 2V, and 0V 
and brightness, respectively, and aim at control F value F22, F5.6, and F4 and F2.8, respectively. "The distance from a 
point image core" of an axis of abscissa can be about found by [Tantheta] x [the amount of defocusing] from the 
diffusion angle theta of liquid crystal. Moreover, among drawmg.16 , the continuous line, the broken line, and the 
alternate long and short dash line show the relation between the distance from the **** core at the time of driver 
voltages 4V, 2V, and 0V, and brightness, respectively, and aim at control F value F5.6, and F4 and F2.8, respectively. 
[0057] It is KERARE ****** by drawing in the part of the same path as the path of dotage of the film which photoed 
**** with opening F value F2.8 so that drawing 15 might show. When a control F value is an open F value, the 
boundary of dotage is acquired by KERARE by drawing and narrows down by it (for example, F22), and if the 
brightness of**** is changing quickly, since human being will recognize the part to be the boundary of dotage, since 
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diffiisibility is sometimes small, the boundary of dotage is acquired by rapid change of said brightness. However, since 
it becomes **** to which brightness falls gradually as there is no part from which brightness is changing quickly in the 
state of the middle drawing (for example, F4) and it becomes on the outskirts, the boundary of dotage will not clarify • 
but this will be sensed as a feeling of a flare. 

[0058] since, as for ****, the resolution and contrast of breadth and the defocusing section (part into which it faded 
other than the part which doubled the focus among the photography screen) fall, depth of field become shallow, so that 
drawing 15 and drawing 16 may show and the opening F value of a taking lens is small, even when the driver voltage 01 
liquid crystal is the same. When exchanging for the taking lens with which open F values differ, this means that the 
depth of field with the same control F value checked with a finder change, if driver voltage of liquid crystal is not 
changed but. That is, if it extracts that the point stated and the optical diffusion property of liquid crystal is changed in 
the state of disconnection, the finder can check depth of field with the bright condition, but if an open F value changes 
by lens exchange, the depth of field checked with a finder will also change. 

[0059] Then, the liquid crystal which an optical diffusion property is changed and is sold at the 8th example of this 
invention by the driver voltage to impress is used for a reticle (liquid crystal reticle 1 used for said examples 1-7). It 
faces expressing the depth of field according to the control drawing value at the times of photography, and it is 
characterized by amending the driver voltage to liquid crystal with a microcomputer (CPU30 grade of drawing 20 ) etc. 
so that it may become whenever [ such big diffusion / that the open F value of the taking lens used is large ]. Even if it 
carries out lens exchange by this, if it is the same control F value, the same depth of field can be checked with a finder. 
[0060] For example, when an open drawing value (AV0) is F1.4, driver voltage is amended according to an open F 
value by considering as AVC=V (8-alphal) at the time of AV 0= 2, if a control drawing value (AVC) sets 
corresponding driver voltage to V (8) by F8, and considering as AVC=V (8-alphal -alpha2) at the time of AV 0= 4. 
However, alpha 1 and alpha2 are forward constants determined according to the class of liquid crystal etc. 
[0061] When an open F value changes with lens exchange, amendment like a driver voltage throat explains whether 
luminance distribution of **** of the same control F value is realized based on draw ing 17 . This drawing shows the 
luminance distribution of **** when driver voltage switches automatically based on the information from a taking-lens 
side, in order to express the depth of field of control F value F5.6, when an open drawing value changes by exchanging 
for the taking lens (an open F value: F2.8, F4) with which open drawing values differ. Among this drawing, the 
continuous line and the broken line show the relation between the distance from the **** core at the time of open F 
values F2.8 and F4 of a taking lens, and brightness, respectively, and driver voltages 4V and 3.5V are impressed to 
liquid crystal, respectively so that the depth of field of same control F value F5.6 may be shown. 

[0062] **** becomes small by KERARE of drawing, so that the open F value of drawing of a taking lens is large when 
whenever [ diffusion / of liquid crystal ] is the same as shown in this drawing. At this time, the distance from the **** 
core equivalent to the hatching section in this drawing is lost (the path of the dotage which is got blocked and is 
equivalent to the hatching section becoming small), the contrast of the defocusing section goes up, and depth of field 
become deep as a result. For this reason, what is necessary will be just to amend by lowering driver voltage to 3.5V anc 
enlarging whenever [ diffusion ] all over this drawing, as a broken line shows, so that depth of field may become 
shallow. 

[0063] According to the configuration of this example, when lens exchange is carried out, a depth expression more 
exact than the conventional camera is possible. Moreover, if a control F value is made small, the phenomenon in which 
a finder becomes bright is mitigable. 

[0064] It explains according to the flow chart which shows the liquid crystal control (henceforth "LCD control") for 
performing the above-mentioned amendment in the 8th example to drawing 18 . First, the open drawing value AVO is 
inputted (#1 OA). Next, the control drawing value AVC is inputted (#20A). And from the above-mentioned open 
drawing value AVO and the control drawing value AVC, the liquid crystal driver voltage VL (= fl (AVO, AVC)) is 
computed (#3 OA), based on the computed electrical potential difference VL, liquid crystal is driven (henceforth "LCD 
actuation") (#40A), and a return is carried out. 

[0065] Next, the 9th example of this invention is explained. In this example, it is characterized by amending the 
resolving power and contrast of the defocusing section on the almost same level as a film plane by setting the opening ] 
value of a taking lens as the F value between a control F value and an open F value. That is, according to the open F 
value of a taking lens, whenever [ diffusion ] is amended like the 8th example, and further, as a cure against the after- 
mentioned flare in disconnection, when the F value of a control sequence is near the disconnection, except, it has 
composition which previews by a control F value's being interlocked with and setting the opening F value of a taking 
lens as the drawing value between an open F value and a control F value (F value somewhat smaller than a control F 
value). According to this configuration, even if it changes a control drawing value, an exact depth expression is 
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possible. 

[0066] When drawing of a taking lens is fixed to an open condition and it previews only by control whenever 
[ diffusion / of liquid crystal ], fundamentally, **** is the same path as the path of dotage of the film plane by open 
drawing, and becomes the circle configuration of the intensity distribution decided by diffusibility as shown in dmwing 
15 . In order that the borderline of dotage of **** may not clarify at the time of medium drawing at this time, it will 
sense as a feeling of a flare. Moreover, only in the rate of the diffused light of the part, a finder becomes dark in order 
not to carry out incidence of the larger diffused light than include-angle thetaF it is decided with an opening F value tha 
the diffusion angle theta will be to Pupil EP ( drawing J, - drawjng_5 , dravving.10 ). That is, in order to enlarge 
whenever ! diffusion / of liquid crystal ] so that a control F value is large, the amount of the diffused light included in 
Pupil EP decreases, and a finder becomes darker, so that a control F value is large. 

[0067] The luminance distribution of **** of drawing 17 shows that the borderline of dotage [ the direction (direction 
which enlarged the opening F value) which extracted the aperture diaphragm ] of **** clarifies also about modification 
of an aperture diaphragm, and a feeling of a flare decreases. Moreover, since the path of**** decreases by KERARE b 
the aperture diaphragm, the decrease of the quantity of light arises in connection with it. Then, control of the aperture 
diaphragm in this case is performed by making an opening F value smaller than a control F value so that a feeling of a 
flare and brightness change may become small according to the optical diffusion property of liquid crystal. For exampk 
according to formula: [opening F value] = a [control F value] / 2, it controls by this example. Although this control may 
be performed until it becomes [opening F value] = [an open F value], it is desirable to set up an opening F value so that 
an open F value may be asymptotically approached near the open F value. 

[0068] According to this example, with a control F value, the phenomenon in which the brightness of a finder changes 
can be mitigated and a clearer and natural finder can be realized. In addition, if ah aperture diaphragm is extracted to a 
bigger F value than a control F value, the magnitude of dotage will become small too much for KERARE by drawing. 
That is, if the magnitude of dotage becomes small too much, the contrast of the defocusing section will become high to 
much, and will become bigger depth of field than depth of field to express. 

[0069] The LCD control for performing amendment in the 9th example is explained according to the flow chart of 
drawing 19 . First, the open drawing value AVO is inputted (#10B). Next, the control drawing value AVC is inputted 
(#20B) And the drawing value AVP (= f2 (AVO, AVC)) is computed at the time of a preview from the above- 
mentioned open drawing value AVO and the control drawing value AVC (#30B). The drawing value AVP is an openir 
F value acquired by the [control F value] / 2 explained previously at the time of this preview. Moreover, since it is 
AVP>AV0, it is determined by considering the limitation by the open drawing value that a drawing value will approac. 
an open drawing value gradually near the open drawing value as stated previously at the time of a preview. Then, at th< 
time of a preview, from the drawing value AVP and the control drawing value AVC, the liquid crystal driver voltage 
VL(= D (AVP, AVC)) is computed (#40B), and the return of the LCD actuation is performed and (#50B) earned out 
based on the computed electrical potential difference VL. 1 

[0070] Next, the 10th example of this invention is explained. In the camera which has said liquid crystal reticle 1 
( drawing 1 drawing 3 , drawing 8 , drawing 9 ) to which an optical diffusion property can be changed in finder optic? 
system (photometry optical system is sufficient), this example detects whenever [ diffusion / of liquid crystal ], and is 
characterized by amending the driver voltage of liquid crystal. . 
[0071] Detection equipment can be used for detection of whenever [ diffusion / of liquid crystal ] whenever [ diffusion 
which has the floodlighting section (the after-mentioned floodlighting equipment 51) and a hghtsensing portion (the 
after-mentioned light-receiving equipment 52), and outputs the signal (whenever / diffusion / information) which 
received light as an electric signal ]. A light-emitting part floodlights to the liquid crystal reticle 1 and a light sensing 
portion outputs the optical diffusion property of liquid crystal as an electric signal based on the light which received th 
transmitted light or the reflected light from the carrier beam liquid crystal reticle 1, and received floodlighting by the 
light sensing portion. Based on the optical diffusion property (whenever [ diffusion ] information) detected by the 
electrical signal, a microcomputer (CPU30 grade in drawing 20 ) etc. amends the driver voltage of the liquid crystal 
reticle 1. Moreover, the photometry value measured for which the strength of the light and acquired alsc .amends the 
field light which penetrated the liquid crystal reticle 1. It is what can amend the diffusibility of the hqwd crystal retick 
1 and a photometry value so that an error may be abolished whenever [ resulting from the reticle itself such as aging . 
liquid crystal, / diffusion ] and effect may attain to neither depth of field nor a photometry by actually detecting 
whenever [ diffusion]. ^ , . ■ . . . t,,^^;,, 

r00721 The block diagram of the control system of the camera of this example is shown in drawing 20 . The camera is 
controlled by CPU30 Film information, such as ISO speed, is inputted into CPU30 by the film information read-out 
section 3 1 . Lens information, such as a focal distance, an open drawing value, the minimum drawing value, and eye 
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relief (the die length of the exit pupil of a taking lens), is inputted into CPU30 by the lens information read-out section 
32. The brightness information acquired from photometry equipment 8 is inputted into CPU30 by AE information read- 
out section 34. The amount of defocusing is inputted into CPU30 by AF (Auto Focus) information read-out section 35. 
Moreover, operating member information, such as exposure mode setting and a manual change of AF, is inputted into 
CPU30 by the operating member information read-out section 33. Moreover, information is inputted into CPU30 
whenever [ diffusion ] by the liquid crystal display monitor section 39 which is detection equipment whenever 
[ diffusion ]. According to the control of CPU30 based on these input values, the liquid crystal control section 36 
controls liquid crystal of a reticle, and the exposure control section 37 performs exposure control, and controls lens 
actuation of the lens actuator 38, such as zooming and focusing. 

[0073] Detection equipment is explained whenever [ diffusion / which can be used for this example ]. Drawing 28 
shows detection equipment whenever [ transparency type diffusion ], and drawing 29 shows detection equipment 
whenever [ reflective type diffusion ]. Any detection equipment of a type consists of the light-receiving equipment 52 
which receives and detects the light (for example, infrared light, the light) emitted from floodlighting equipment 51 and 
floodlighting equipment 51 . Detection equipment detects the permeability in the predetermined diffusion angle theta of 
the liquid crystal reticle 1, and detection equipment detects [ whenever / transparency type diffusion ] the reflection 
factor in the predetermined diffusion angle theta of the liquid crystal reticle 1 whenever [ reflective type diffusion ]. 
[0074] In order to detect whenever [diffusion / of the liquid crystal reticle 1 ], it is good to detect the quantity of light 
(diffused-light reinforcement) of the diffused light (transmitted light or reflected light) in all the diffusion angles theta ir 
drawing 28 and drawing 29 (0 degree < theta< 90 degrees). However, the relation between the diffusion angle theta of 
the liquid crystal reticle 1 and whenever [ diffusion ] can make whenever [ diffusion ] represented, since it was decided 
to some extent as the diffused-light intensity distribution 55 in drawing 28 showed when measuring by luminescence of 
fixed reinforcement from floodlighting equipment 51, if the quantity of light of the diffused light in a certain diffusion 
angle theta is measured. Therefore, it is enough, if it is necessary to measure diffused-light reinforcement about no 
diffusion angles theta and detects about one or some several predetermined diffusion angles theta. 
[0075] Although it is desirable at this time to measure diffused-light reinforcement by the optimal diffusion angle theta 
in order to detect whenever [diffusion ], the range of that desirable diffusion angle theta is 0 degree <= theta<^20 
degrees. It is based on the following reasons. The minimum was made into theta= 0 degree because the sensibility 
which will measure the quantity of light of the transparence light which this include angle did not diffuse in the liquid 
crystal reticle 1 with light-receiving equipment 52 was an include angle which becomes the highest. Moreover, it is 
because the include angle which this include angle extracts and is mostly equivalent to Fl .4 with a value made the uppc 
limit theta= 20 degrees. That is, although it is to an about [ F8 ] thing since the open drawing value of the lens for 
photograph cameras is equivalent to Fl .4, it is because it is enough if the depth of field to Fl .4 can be checked in order 
to check depth of field. Only about thetaFl .4 diffusion angle [ of the liquid crystal reticle 1 ] diffusion of an include 
angle is needed, but this shows that measurement of diffused-light reinforcement with an include angle of theta> 20 
degrees is unnecessary. Therefore, it can be said that the desirable range of the diffusion angle theta detected with 
detection equipment ( drawing 28 , drawing 29 ) whenever [ diffusion ] is 0 degree <= theta<=20 degrees as mentioned 
above. 

[0076] Drawing 32 is the sectional view of detection equipment whenever [ transparency type diffusion ], and drawing 
33 is the sectional view of detection equipment whenever [ reflective type diffusion ]. The liquid crystal reticle 1 
consists of two glass substrate lb and the liquid crystal which constitutes diffusing-surface la in the meantime, as 
shown in this drawing. With detection equipment ( drawing 32 ), the transmitted light to which the light-receiving 
equipment 52 arranged at one field side of the liquid crystal reticle 1 was emitted from the luminescence equipment 51 
arranged at the field side of another side, and has penetrated diffusing-surface l a is detected whenever [ transparency 
type diffusion ]. With detection equipment ( drawing 3.3 ), coatings, such as metal vacuum evaporationo, are performed 
to the part equivalent to which the light of glass substrate lb is in one field whenever [ reflective type diffusion ], and 
reflective mirror lc is formed of this. Although the light-receiving equipment 52 arranged at the field side of another 
side of the liquid-crystal reticle 1 detects the reflected light in diffusing-surface la, as it also detects the reflected light 
which was emitted from luminescence equipment 51 (arranged at the same field side as light-receiving equipment 52) > 
penetrated diffusing-surface la, was reflected by said reflective mirror lc, and penetrated diffusing-surface la again, it 
enables detection by high sensibility. 

[0077] Drawing and drawing. 3 1 show the front view and side elevation of the liquid crystal reticle 1 in which the 
detection equipment 50 grade was attached whenever [ said diffusion ], respectively. Temperature detection equipment 
60 is a sensor used for the 1 1th example mentioned later. Although the condition that both detection equipment 50 and 
temperature detection equipment 60 were carried in the liquid crystal reticle 1 whenever [ diffusion ] is shown in 
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dra wing 30 and 30, checking [ of exact depth of field ] becomes possible also for carrying any one of detection 
equipment 50 or the temperature detection equipment 60 whenever [ diffusion ]. 

[0078] Moreover, it becomes obstructive when a photography person checks a field by the detection equipments 50 and 
60 being arranged out of the finder visual field G, as shown in drawing 30 . 

[0079] Next, the control action of this example is explained according to the flow chart of drawin g 21 - d raw ing 26 . 
The flow chart shown in drawing 2 1 is the main routine of the control which shows the sequence of the whole camera. 
ON of the main switch of a camera inputs film information, such as film ISO speed, from the film information read-out 
section 31 first (#10). 

[0080] Next, the lens information on the open drawing value A V0 grade of a lens is inputted from the lens information 
read-out section 32 by performing the subroutine of the lens information input mentioned later by step #100. Then, by 
step #200, by performing the subroutine of the operating member information input mentioned later, it confirms whethe 
the operating member is operated and the result (operating member information) is inputted from the operating member 
information read-out section 33. 

[0081] Subsequently, the subroutine of the LCD initialization mode later mentioned by step #300 is performed. The 
routine of a LCD initialization mode is a subroutine for setting up the initial state of the liquid crystal reticle 1 . In step 
#300A, the amount of lens actuation is calculated based on the amount of defocusing of the lens inputted from AF 
information read-out section 35 (it is equivalent to the distance measuring equipment 24 in drawing.20 ). A focus is 
doubled by what is made to drive a lens based on the AF result of an operation by step #300B (output to the lens 
actuator 38). 

[0082] Next, AE operation is performed by step #400. The brightness value BVi acquired with photometry equipment £ 
is specifically inputted from AE information read-out section, and the control drawing value AVC of a camera is 
computed under the diffusibility of the initial state set up by the LCD initialization mode. Next, the LCD control routim 
(subroutine of drawing 23 mentioned later) for controlling the diffusibility of liquid crystal by step #500 is performed. 
That is, while using the control drawing value AVC acquired by AE operation routine, it is that (it outputs to the liquid 
crystal control section 36) which controls whenever [ diffusion / of liquid crystal ] by amending driver voltage based or 
the detection result of whenever [ from the liquid crystal display monitor section 39 / diffusion ]. 
[0083] By step #500A, it judges whether the release signal was inputted by the release carbon button (un-illustrating). I 
the release signal is not inputted, it repeats until return and a release signal are inputted into step #300A. If the release 
signal is inputted, exposure control (subroutine of after-mentioned drawing 26 ) conventionally known for step #600 
will be performed (output to the exposure control section 37), and processing will be ended. 

[0084] The subroutine of the lens information input (#100) in a main routine ( drawin&21 ) is shown in drawing 44 . 
First, the open drawing value AV0 is inputted by step #110. Step # A focal distance f is inputted by 120. Step # The exi 
pupil location (the die length of the exit pupil of a taking lens) PV is inputted by 130. Step # The lens code LC is 
inputted by 140. This lens code is the value of a lens proper, and the judgment of being special lenses, such as a 
reflective telephoto lens and a macro lens, by the code is possible for it. 

[0085] The subroutine of the operating member information input (#200) in a main routine ( drawing 21 ) is shown in 
drawing.45 . This routine is a flow which reads the finder mode of a preview, is the precedence level of a depth (field) 
priority mode, a focus priority mode, a brightness priority mode, and a program mode in step #210- step #240, and 
judges finder mode. In addition, the finder mode which consists of a depth priority mode, a focus priority mode, a 
brightness priority mode, and a program mode is chosen and set up when a photography person operates operating 
members, such as a dial prepared in the body of a camera. 

[0086] It divides into each finder mode hereafter, and explains. Step # It judges whether it is a depth priority mode by 
210, if it is not a depth priority mode, it will progress to step #220, and if it is a depth priority mode, the return of the 
result of an operation P based on the control drawing value AVC (AVC) will be set and carried out to the driver voltag< 
VL of liquid crystal by step #250. 

[0087] After an exposure operation (after a control drawing value AVC operation), the driver voltage VL of the depth 
priority mode expressed with VL=P (AVC) as mentioned above is an electrical potential difference applied to liquid 
crystal, in order to give the optical diffusion property equivalent to the depth of field in the control drawing value AVC 
to liquid crystal. Thereby, dotage equivalent to the photographic subject reflected to a film is observable on a finder. 
[0088] It judges whether it is a focus priority mode by return and step #220 to drawin£45 , if it is not a focus priority 
mode, it will progress to step #230, and if it is a focus priority mode, the return of the result of an operation S based on 
the control drawing value AVC (AV0) will be set and carried out to the driver voltage VL of liquid crystal by step #26( 

[0089] The driver voltage VL of the focus priority mode expressed with VL=S (AV0) as mentioned above is the mode 
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used as a condition that depth of field are the shallowest by controlling the optical diffusion property of liquid crystal 
according to the open drawing value AVO. This mode is used for a visual judgment of focus doubling in a manual focus 
and the photography person at the time of AF focus. 

[0090] It judges whether it is a brightness priority mode by return and step #230 to drawing 45 , if it is not a brightness 
priority mode, it will progress to step #240, and if it is a brightness priority mode, the return of the result of an operatior 
B based on the control drawing value AVC (PV, LC) will be set and carried out to the driver voltage VL of liquid 
crystal by step #270. 

[0091] When there is whenever [ no / diffusion ] in liquid crystal, the exit pupil of a taking lens is long in the state of 
transparence or special lenses, such as a short lens and a reflective telephoto lens, are used as a taking lens, a finder is 
KERARE ******** by drawing. The exit pupil of a taking lens is long to drawing 46 , or how the finder in the 
KERARE condition in the case of being short appears is shown in it. Moreover, how the finder in the KERARE 
condition at the time of using a reflective telephoto lens for drawing 47 as a taking lens appears is shown. The drawing 
configuration of a reflective telephoto lens will seem to be shown in drawing 47 in a finder, and a core will also be in 
KERARE ****** 

[0092] When a finder is looked into, it will be projected on a taking-lens side by the pupil of an eye with an ocular and ; 
condensing lens, usually, the case where the used taking lens is not a lens with which an aperture diaphragm is located 
in said in-between location since the projection location of a pupil is set as the in-between location of the projection 
location in various taking lenses - a lens especially with a far exit pupil ~ or when it is a near lens and a special lens, it 
will shift from the location which the projection location of a pupil set up. Therefore, a pupil becomes KERARE ***** 
from the circumference of a screen, as shown in drawing 46 and drawing 47 which will not carry out KERARE **. 
[0093] Although the liquid crystal reticle without diffusibility has the reticle of a transparence finder and the brightness 
of this level without general diffusibility, as for a finder, in the state of transparence, the configuration of KERARE 
****** seem to nave mentioned above. So, in this brightness priority mode, it has composition which somewhat 
enlarges diffusibility so that it may be in the brightest condition in the condition that there is no shadow last-minute 
vanity about the taking lens which KERARE tends to produce in this way. 

[0094] Since it can know from the lens code of a taking lens, whether it is whenever [ diffusion / of the how much of 
liquid crystal ], and KERARE of a finder begin to arise can set up the diffusion property according to a taking lens by 
acquiring exit pupil information from the lens code of a taking lens. That is, although diffusibility is made as small as 
possible, it does not change into a transparence condition thoroughly, but it considers as the condition of having given 
diffusibility a little to see a bright finder by the brightness priority mode. Thus, only a few leaves diffusibility because i 
is effective in a surroundings lump KERARE condition being eased for light by this diffusibility. 
[0095] In the general reticle which has irregularity on a front face, since it is fixed to diffusibility higher than the liquid 
crystal reticle 1 of this example, a brightness priority mode cannot be set up, but since whenever [ diffusion / of the 
liquid crystal reticle 1 ] is set up by the last minute which does not have KERARE of drawing by setting it as a 
brightness priority mode in this example, there is no KERARE (there being no shadow) and the bright finder can be 

obtained. . . 

[0096] About the driver voltage VL of a brightness priority mode, the example of the function of VL-B (PV, LL) is 
shown in the after-mentioned table 1 . The value VR which amends the driver voltage VL determined by die-length PV 
of the exit pupil of a maximum driver-voltage (electrical potential difference from which liquid crystal will be in a 
transparence condition) VP:taking lens of Vmax:liquid crystal among a table 1 : When a reflective telephoto lens is use« 
it is the value which amends driver voltage VL. 

[0097] Thus, this example is the single-lens reflex camera which used for the reticle the liquid crystal which can chang. 
an optical diffusion property, and is the CPU30 grade in drawing 20 . The depth priority mode which gives pnonty to 
the expression of the depth of field in the brightness priority mode which gives priority to the brightness of a finder, a 
focus priority mode with the shallowest depth of field in a finder, or a finder is controlled selectable. The optical 
diffusion property of liquid crystal is changed so that the degree which diffuses light may be made smaller than a 
predetermined value, when said brightness priority mode is chosen. When (for example, it considering as transparence) 
and said focus priority mode are chosen, When the optical diffusion property of liquid crystal is changed so that the 
degree which diffuses light may be made larger than a predetermined value, and said depth pnonty mode is chosen, on 
description is to control to change the optical diffusion property of liquid crystal according to the control drawing van* 
determined by the photometry operation. A photography person can see the light diffused to the degree according to th< 
selected finder mode as a finder image. r- « , ,. 

[0098] With this example ****, by the brightness priority mode, since the shadow is bnght few, a photographic subjeci 
tends to observe a finder, it is easy to double a focus and three basic features that depth of field can be checked to 
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accuracy can be chosen by the depth priority mode at a focus priority mode. Therefore, since the camera concerning this 
example can change the description of a finder easily while being able to respond to all the photography situations and 
photography objects, it is user-friendly and excellent in operability. 

[0099] It judges whether it is a program mode by return and step #240 to drawing 45 , if it is not a program mode, a 
return will be carried out, and if it is a program mode, the return of the result of an operation C based on the control 
drawing value AVC (AVO, AVC, beta, D, f) will be set and carried out to the driver voltage VL of liquid crystal by step 
#280. In addition, beta is [ photographic subject distance and f of a photography scale factor and D ] focal distances. 
[0100] In the program mode in this example, photographic subject information or a photography situation is 
distinguished using the information on the open drawing value AVO, the control drawing value AVC, the photography 
scale factor beta, the photographic subject distance D, and a focal distance f, and one description is by setting up 
whenever [ diffusion / of liquid crystal ] by the driver voltage VL expressed with VL=C (AVO, AVC, beta, D, f) to offe: 
the optimal finder gestalt. 

[0101] For example, by setting up beforehand the predetermined set points fl, betal, and Dl in the program mode, 
respectively about a focal distance f, the photography scale factor beta, and the photographic subject distance D, a 
taking lens is beforehand divided roughly into a wide system lens and a tele system lens, and a photography situation is 
distinguished from f, beta, and D. If f is smaller than fl , it will judge with it being scenery photography, and if f is large 
than fl, it will judge with it being photography of a person or a portrait. If beta is larger than beta 1, it will judge with it 
being close-up photography photography, and if beta is smaller than beta 1 , it will judge with it being scenery 
photography. If D is larger than Dl , it will judge with it being scenery photography, and if D is smaller than Dl, it will 
judge with their being close-up photography and a person's photography. The judgment by this f, beta, and D is 
performed using either with predetermined precedence level. Since according to this configuration a photography 
situation is automatically distinguished even if it does not operate it, whenever a photography person is photography, th 
always optimal finder information is acquired. 

[0102] As a result of the above-mentioned judgment, in scenery photography, it is set up so that composition may be 
thought as important and a bright finder may be offered (diffusibility is made small). Moreover, it is set as the in- 
between optical diffusion property of focus serious consideration and brightness serious consideration so that both 
brightness and focus doubling may be satisfied in photography of a person or a portrait. Control which suits the F value 
which controls the range is performed so that the range which thinks as important, copies and puts depth of field in 
close-up photography photography can be expressed to accuracy. Although a photograph is taken by usually narrowing 
down in close-up photography photography, since the scale factor of a photographic subject is actually high, depth of 
field are shallow. Therefore, it thinks expressing the range doubling a focus to accuracy as important. 
[0103] Moreover, in a program mode, the photography situation setting-out mode of a camera may perform 
photography circumstantial judgment. That is, when photography situation setting-out mode is in the information 
inputted from the control unit information read-out section 33, you may make it give the optical diffusion property 
according to the mode to liquid crystal. The photography situation setting-out mode of said camera says the mode (moc 
according to photography scene) supposing photography scenes, such as portrait photography mode, and when data are 
inputted by the IC card and key stroke which were set as the mode according to photography scene, it is set up based oi 
the data. In the mode according to photography scene, since a photography situation can be distinguished automatically 
the always optimal finder information is acquired. 

[0104] As an example in the mode according to photography scene, sport mode, closing mode, a portrait mode, scenerj 
mode, etc. are mentioned. According to the mode, the optimal combination of drawing and shutter speed is decided, 
respectively. When the above-mentioned mode is chosen, the program mode of an optical diffusion property according 
to each mode works. For example, in sport mode and scenery mode, diffusibility is set up lowness, and diffusibility is 
highly set up in a portrait mode and closing mode. 

[01 05] The subroutine of the LCD initialization mode (#300) in a main routine ( drawing 21 ) is shown in drawing 22 . 
Step # By 305, whenever [ diffusion / of liquid crystal ] is set as predetermined initial value. The initial value according 
to the finder modes (said depth priority mode etc.) of the preview read in operating member information input routine 
( drawing 45 ) is set up. Step # By 3 1 0, initial value is set up as desired value of whenever [ diffusion / of liquid 
crystal ], and a return is carried out, after performing LCD control ( drawing 23 mentioned later) so that it may become 
whenever [ diffusion ]. 

[0106] The subroutine of the LCD control (whenever [ diffusion ] detection type) which is equivalent to the LCD 
control (#500) in a whole sequence ( drawing 21 ) and the LCD control (#310) in a LCD initialization-mode subroutine 
( drawing 22 ) at drawing 21 is shown. 

[0107] First, whenever [ diffusion / of the target which controls liquid crystal by step #320 ] (henceforth whenever 
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[ "whenever / LCD target diffusion /" ], or "desired value") is set up. In the LCD control (#500) in a whole sequence 
( drawingjn ), whenever [ corresponding to the control drawing value AVC acquired by AE operation (#400 in draw ing 
21 ) / diffusion ], whenever [ LCD target diffusion ] will be the driver voltage before performing amendment based on a 
detection result whenever [ diffusion ], if it puts in another way. Moreover, in the LCD control (#310) in a LCD 
initialization-mode subroutine ( drawing 22 ), whenever [ diffusion / of the liquid crystal given as initial value ], 
whenever [ LCD target diffusion ] will be the driver voltage in the initial state of liquid crystal, if it puts in another way. 
[0108] Next, the subroutine ( drawing 24 ) of detection is performed whenever [ LCD difftision / which is mentioned 
later ] by step #330. Step # By 340, it judges whether whenever [ diffusion / of liquid crystal ] is smaller than whenever 
[ LCD target diffusion ]. If whenever [ diffusion ] is smaller than desired value, the driver voltage VL of liquid crystal 
will be lowered according to the degree (#350), liquid crystal will be driven (#360), and it will return to step #330. 
[0109] Moreover, with [ whenever / diffusion ] desired value [ beyond ], it judges whether whenever [ diffusion ] is 
larger than desired value at step #370. If whenever [ diffusion ] is larger than desired value, according to the degree, 
raising (#380) and liquid crystal will be driven (#360) and the driver voltage VL of liquid crystal will be returned to ste] 
#330. With [ whenever / diffusion ] desired value [ below ], it returns to the original routine, judging that whenever 
[ diffusion / of liquid crystal ] became the same in desired value and a predetermined error range, and holding the drivei 
voltage VL at that time. 

[01 10] Here, the subroutine of detection (#420 in #330 and dr awin g 25 mentioned later in d rawin g 23 ) is shown in 
drawing 24 whenever [ LCD diffusion ]. First, whenever [ diffusion / which has been arranged so that the permeability 
or reflection factor of liquid crystal may be measured, as shown in said drawing 28 and drawing 32 or drawing 29 , and 
drawing 33 ], from the floodlighting equipment 51 of detection equipment, the infrared light for measurement (the light 
is sufficient) is turned to diffusing-surface la, and is floodlighted (#332). 

[01 1 1] Although the floodlighted light is diffused according to whenever [ diffusion ] in diffusing-surface la, it obtains 
the electrical output according to the quantity of light from light-receiving equipment 52 ( drawing 28 , drawing 29 , 
drawing 32 , drawing 33 ) by what (#334) a part of light (or light which did not diffuse, but was penetrated / reflected) 
then diffused is received for with light-receiving equipment 52. After performing a light-receiving ratio operation 
(#336), it computes whenever [ diffusion ] (#338) and a return is carried out. In addition, what is necessary is to measur 
whenever [ diffusion ] about no diffusion angles, as the monitor of whenever [ diffusion ] was described previously, to 
measure the amount of transmitted lights or the amount of reflected lights of zero-order light (transparence light of 
theta= 0 degree of diffusion angles), or just to measure the amount of transmitted lights or the amount of reflected light: 
in the include angle measured beforehand. 

[0112] The subroutine of AE operation in a main routine (#400 in dr awing 21 ) is shown in drawing 25 . The 
photometry equipment used for this example consists of 5 division photometry component, and as shown in said 
drawing 34 instead of 14 division photometry component pattern ( drawing 6 ), it constitutes 5 division photometry 
component pattern. This AE operation routine is a routine which computes the control brightness value BVC of a 
camera and determines the control drawing value AVC and shutter speed TV with the brightness values BV0-BV4 
computed from the output value of five photometry components P0-P4 shown in this drawing. 
[01 13] First, the brightness value BVi is inputted from the photometry equipment (it is equivalent to the photometry 
equipment 8 in drawing 1 - d r aw ing 5 ) which measures the strength of the light by the light from a photographic subje< 
(#410). Next, it detects whenever [ said LCD diffusion ] (#420). ( drawing 24 ) Based on information, lens information 
(an open F value, exit pupil location), etc., photometry correction value deltaBVi (i=0-4) corresponding to each 
components P0-P4 is computed whenever [ diffusion / which was detected ] (#430). 

[01 14] Although amendment of the brightness value BVi is performed based on the open drawing value AV0 of a takin 
lens, and the driver voltage VL of liquid crystal, the correction value deltaBVi changes with each photometry 
components P0-P4. Correction value deltaBVi is determined by making driver voltage VL into a parameter, because th< 
quantity of lights which carry out incidence to each photometry components P0-P4 according to the diffusibility decide 
by driver voltage VL differ. 

[01 15] Correction value deltaBVi is formula:deltaBVi=ei-AVO+fi-VL. (however, i=0-4, ei and fi: constant) It asks. 
[0116] Furthermore, if the value of driver voltage VL becomes large (diffusibility is ), it is necessary to change 
correction value also with the die length of the exit pupil of a taking lens. In such a case, formula:deltaBVi=ei-AVO+gi 
(PV, VL) (however, the die length of the exit pupil of PVrtaking lens, i=0-4, ei: constant) What is necessary is just to 
use correction value deltaBVi obtained. In addition, about gi, it mentions later. 

[0117] It asks for brightness value BVi 1 after amendment using brightness correction value deltaBVi and the componen 
output brightness value BVi by amending five brightness values BV0-BV4, respectively (#440). BVi 1 is used by future 
AE operations. 
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[0118] Predetermined weighting is performed to brightness value BVi f after amendment (i=0-4), and the control 
brightness value BVC (=H (BVi')) is calculated (#450). the control brightness value BVC acquired by step #450, and tin 
value SV calculated from ISO speed — since — after calculating control exposure value (AVC+TV) by obtained 
BVc+SV (#460), the return of the control drawing value AVC and the control TV value is computed and (#470) carried 
out by the predetermined program. 

[0119] Next, when diffusibility is small, the above-mentioned function gi (PV, VL) used for computing correction value 
deltaBVi is explained. In measuring the strength of the light using finder shaft Uemitsu XL like said 1st example 
( drawing..! etc.) Although it is not necessary to use Function gi (PV, VL) for calculation of correction value deltaBVi 
When the component for a photometry is installed with a predetermined include angle to an optical axis in this example 
(for example, when installed like the photometry equipment 8 shown in drawing 10 ) If the diffusibility of liquid crystal 
is small, it is necessary to perform the above-mentioned amendment by correction value deltaBVi computed using gi 
(PV, VL) obtained as follows. 

[0120] for example, the function gi (PV, VL) the case of i= 0 gi(PV, VL) =0 carrying out - i= a value as 
shown in the after-mentioned table 2 in the case of 1 and 2 — carrying out - i= -- in the case of 3 and 4, it considers as a 
value as shown in the after-mentioned table 3. 

[0121] Since it is located at the core as a component P0 is shown in drawing 34 in the case of i= 0, it cannot be easily 
influenced by an exit pupil and the optical diffusion property. Therefore, in brightness value amendment, the term of gi 
(PV, VL) does not interfere as 0. 

[0122] Moreover, since in the case of i= 1 or i= 2 components PI and P2 are arranged so that it may glare at above [ of 
screen ], the direction of a lens with a short exit pupil becomes overexposure, and the variation becomes large, so that 
diffusibility is small. Then, as shown in a table 2, when [ when an exit pupil PV is short ] driver voltage VL is large, gi 
(PV, VL) is made into a forward value, and when other, it is considering as the negative value. 

[0123] Since in the case of i= 3 or i= 4 components P3 and P4 are arranged so that it may glare at down [ of a screen ], 
the direction of a lens with a long exit pupil becomes overexposure, and the variation becomes large, so that diffusibilit 
is small too. Then, as shown in a table 3, when [ when an exit pupil PV is long ] driver voltage VL is large, gi (PV, VL] 
is made into a forward value, and when other, it is considering as the negative value. 

[0124] The subroutine of the exposure control in a whole sequence (#600 in drawjngZL ) is shown in drawing 26 . In aj 
exposure control routine, after raising a quick return mirror (it is equivalent to the main mirror 22 in drawingJO ) 
(#610), according to the control TV value and the control drawing value AVC which were determined by said AE 
operation routine ( drawing 25 ), it exposes by controlling drawing of a shutter curtain and a taking lens (#620). While 
bringing down a quick return mirror (#630), after feeding with a film (#640), the return of after exposure is carried out. 
[0125] Next, the 1 1th example of this invention is explained. This example is characterized by detecting the temperatur 
of liquid crystal and amending driver voltage VL according to the detected temperature in the camera which has said 
liquid crystal reticle 1 ( drawin g 1 , drawin g 3 , drawin g 8 , drawing 9 ) to which an optical diffusion property can be 
changed in finder optical system (or photometry optical system is sufficient). Moreover, the photometry value measure* 
for which the strength of the light and acquired also amends the field light which penetrated the liquid crystal reticle 1 . 
[0126] Temperature detection of liquid crystal performs temperature detection equipment 60 by measuring the skin 
temperature of installation and the liquid crystal reticle 1 in the location besides the finder visual field of the liquid 
crystal reticle 1, as shown in drawing 30 and drawing 31 . Temperature detection equipment 60 outputs the detected 
temperature information as an electric signal, and is equivalent to the liquid crystal display monitor section 39 in said 
drawing 20 . 

[0127] Since diffusing-surface la is liquid crystal, the liquid crystal reticle 1 shows a property peculiar to liquid crystal 
change of the property over a temperature change is large also in it, and whenever [ diffusion ] becomes large, so that it 
becomes low temperature, when the same driver voltage is being impressed. Therefore, in order to obtain whenever 
[ desired diffusion ] by controlling driver voltage VL, it is required to control or detect the temperature of liquid crystal 
Then, he is trying to detect the temperature of liquid crystal in this example by arranging temperature detection 
equipment 60 near the liquid crystal reticle 1 . 

[0128] Since diffusibility of liquid crystal is made into the proper condition by temperature detection equipment's 60 
detecting the temperature of liquid crystal actually, and amending the driver voltage of the liquid crystal reticle 1 in sai 
CPU30 grade based on the detection result according to this example, it cannot be influenced according to the error 
resulting from the environmental variation of liquid crystal, and whenever [ exact diffusion / with sufficient 
repeatability ] can be given to liquid crystal. Therefore, also in this example using temperature detection equipment 60, 
depth of field can be checked to accuracy like the case where detection equipment 50 is used whenever [ said 
diffusion ]. Furthermore, when the photometry value measured for which the strength of the light and acquired also 
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fo^tlt is necessary to equip the liquid crystal ^"^^^tt^ 
film prepared according to the configuration of a d^play ^so tha the 71 is [ a wide focus area display and 72 

The front view of the liquid crystal reticle 1 is s ^ in ^^^ fi ^7g 5 ^ ^^ence electric conduction 

to constitute so that both displays 72 and 73 may be 'displayed. at leagt Qne gid 

[0134] If the liquid crystal retic e 1 shown in ^^^^^X^ **** and anelectrical potential 

of the electrode of liquid crystal is used as the pattern except the ^ovememio p ^ ^ ^ Qf ? . 

difference is impressed to inter-electrode, whenever | [^^^^J m a pattern. Moreover, the functic 
becomes low, and a boundary with parts J^^g^^d Piously that the applied voltage to area other 
of the electronic preview which can check J^J^JSTteS) combined! and it can have it. 

than display 72 or 73 is changed according to said ^contioL «^™3 e x of<kavfing 36 . As shown in this drawn 
[0135] Dmwffig 3_7 is the L-L line sectional view of f^^^^}^ usedas an electrode has constituted 

^^^^^ 

ptrtrrne^th the structure shown in drawing." by to as shown below. 
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http://ww4.ipdl.ncipi.go.jWcgi-bin/tran_web_cgi_ejje 



Page 16 of 21 



(1) If an electrical potential difference is impressed to the transparence electric conduction film 71 A and 71C and the 
transparence electric conduction film 71 B and 71 D is set to GND (touch-down) to display only . wide focus area, since 
electric field will not be built over the part of display 72, diffusibility becomes high and electric field are altogether buili 
over other area, diffusibility becomes low and will be in a transparence condition. Therefore, only the wide focus area 
display 72 will look dark. 

[0137] 

(2) When driver voltage is impressed to the transparence electric conduction film 71 B and 71 C and the transparence 
electric conduction film 71 A and 7 ID is set to GND, only the spot focus area display 73 will look dark to Mr. field 
merger who wants to display only . spot focus area. 

[0138] 

(3) . ~ driver voltage is impressed to Mr. field merger who does not want to display both area at the transparence 
electric conduction film 71 A, 7 IB, and 71C, and transparence electric conduction film 71D is set to GND. 

[0139] (4) . ~ when displaying both area, driver voltage is impressed only to transparence electric conduction film 71 C, 
and the transparence electric conduction film 71A, 71B, and 71D is set to GND. 

[0140] Thus, the electrode (transparence electric conduction film 7 IB and 71C) of a front flesh side is formed in parts 
other than the pattern of displays 72 and 73. Since it has composition which displays by enlarging whenever [ diffusion 
of liquid crystal ] only about the part of the selected displays 72 and 73, it can check whether it is in the condition that 
which focal area was chosen, and a display can be easily switched only by the change of an electrode. Moreover, since 
the 1st [ at least ] page of an electrode is the transparent electrode with which patterns differ and is formed by the 
multilayer through the insulating layer 75, two or more individial control for a display is possible by controlling the 
electrical potential difference of each electrode. 

[0141] In addition, it is collectively shown in the after-mentioned table 5 to which transparence electric conduction film 
it is referred to as electrical-potential-difference impression (ON) or GND about the combination which is not displayed 
[ a display / ] about the displays 72 and 73 of above-mentioned (1) - (4). 

[0142] Next, the reason for forming an electrode by the multilayer as mentioned above is explained. As other 
approaches of carrying out ON/OFF of two or more displays independently, how to divide an electrode on a flat surface 
can be considered. In that case, the transparence electric conduction film is needed as an electric conduction line from 
the electrical-potential-difference feed zone besides a finder visual field to a display pattern. However, since the same 
driver voltage as a display pattern is built also over that transparence electric conduction film, the liquid crystal (namely 
circuit pattern) of the part of this transparence electric conduction film will also appear at the time of a display pattern 
display. 

[0143] The circuit pattern from a display pattern to a liquid crystal end face seems on the other hand, to build actually 
only the electric field of the electrode by the side of liquid crystal 76 over liquid crystal 76 most, and not to be in sight, 
since the electric field by other electrodes are shielded more with the electrode by the side of liquid crystal 76 if 
multilayer structure is formed by the transparence electric conduction film 71 A-71D used as an electrode as shown in 
drawin g 37 . 

[0144] The camera which displays like this example from before using the liquid crystal reticle which can change an 
optical diffusion property by the driver voltage impressed is known. For example, a liquid crystal reticle is divided into 
the pattern section which expresses a display pattern with the body of a finder visual field, and its periphery, an 
electrical potential difference is always impressed to a periphery, and a camera a display pattern does not appear at the 
time of suitable photography conditions, but a display pattern appears with the output from the equipment which detect; 
having become proper [ photography conditions ] at the pattern section when other is proposed (JP,55-1 0982,U). 
However, there are a problem of causing a cost rise since it is necessary to divide an electrode, and a problem that the 
circuit pattern from a display pattern to a liquid crystal end face will seem to have stated previously. In this example, 
since the transparence electric conduction film is multilayered and used, such a problem is not produced. 
[0145] Moreover, what served both as the superimposition display and the electronic preview is proposed in piles in th€ 
liquid crystal reticle which can change an optical diffusion property, and the liquid crystal of optical absorption nature 
(JP,59-94326,U). However, since it is necessary to use two kinds of liquid crystal plates, there is a problem that the 
problem and the finder of causing a cost rise will become dark. In this example, since only one kind of liquid crystal 
reticle 1 is used, such a problem is not produced. 

[0146] Drawing 38 shows the configuration of this example which forms the light emitting diode (henceforth "LED") 7 
illuminated to the liquid crystal reticle 1 shown in drawing 36 and drawing 37 in the finder optical system of the 4th 
example shown in said drawing 4 , and the finder optical system constituted similarly, and grows into it. 
[0147] When the whole finder visual field surface is changed into a transparence condition by impressing driver voltage 
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to liquid crystal 76 ( drawing^! ), the light from LED77 does not diffuse, but progresses in the arrow-head Ma directioi 
altogether, and does not carry out incidence to an eye 78. However, if driver voltage is not impressed only, for example 
to the part (it is equivalent to the display 73 in drawing 36 in drawing 38 ) of a display, the diffusibility of liquid crystal 
76 becomes large only about the part of display 73, consequently light diffuses in the various directions, and a part will 
be diffused also in the arrow-head Mb direction, and will cany out incidence to an eye 78. 

[0148] Like photography of daytime, if LED77 is changed into an OFF condition when a photography screen is bright, 
since diffusibility is large, light's which progresses in the arrow-head Mb direction will become less than parts other 
than display 73 rather than the part of others [ part / of display 73 ]. Consequently, only the part of display 73 will look 
dark. On the contrary, like photography of night, if it changes LED77 into ON condition in being dark in a photography 
screen, the light with which diffusibility progresses in the arrow-head Mb direction among the light from LED77 since 
the part of display 73 is large will increase more than parts other than display 73. Consequently, only the part of display 
73 will light up brightly and it will be visible. In addition, only the display 73 of display 72 is possible for both display 
72 and the display 73, or the change of four kinds of displays which are not displayed [ at all ] by the configuration of 
this example. 

[0149] As mentioned above, according to the configuration of this example, when dark in a photography screen, a 
display is illuminated, light looks bright, and since there is little light which reaches an eye among the light which 
passes along a display when a photography screen is bright, a display looks dark. Therefore, the superimposition displa; 
in a finder can be seen clearly even in a place dark also in a bright place. Moreover, if it uses together with the preview 
function in parts other than a display, even if it does not use another components, it can express only as the equipment 
of a liquid crystal preview in a finder screen. Consequently, since the loss of light is lost, a finder becomes bright, and 
only a part with few components can attain low cost-ization. 

[0150] E>rawing 39 shows the configuration of the 13th example which formed LED77 illuminated to drawing 36 and 
the liquid crystal reticle 1 of drawing 37 to the finder optical system of the 2nd example shown in said drawing 2 , and 
the optical system constituted similarly. This example has the description in what (that is, the magnitude and the 
configuration where the aluminum film 79 and display 73 are the same are constituted) LED77 was formed in the front 
upper part of a pentaprism 3, and the aluminum (aluminum) film 79 which constitutes the configuration of display 73 
was formed for in the underside of the liquid crystal reticle 1 . 

[0151] Since the aluminum film 79 interrupts the light from a taking lens like photography of daytime when a 
photography screen is bright, it will look darkly clearly by contrast with the high part of the aluminum film 79 which 
accomplishes display 73. In addition, although LED77 is made into an OFF condition in this case, about the liquid 
crystal reticle 1, it is good also as a whole surface transparence condition. On the contrary, like photography of night, ii 
being dark in a photography screen, except for the part of display 73, driver voltage is impressed like said 12th examph 
and it changes LED77 into ON condition. Since the diffusibility of liquid crystal 76 becomes large only about the part < 
display 73 at this time, the light which was emitted from LED77 and reflected by the aluminum film 79 is diffused in 
the various directions in the part of display 73, and a part will be diffused also in the arrow-head Mb direction, and will 
carry out incidence to an eye 78. Since diffusibility is large, if the part of display 73 is dark in a photography screen, th< 
light which progresses in the arrow-head Mb direction among the light from LED77 will increase more than parts othei 
than display 73. Consequently, only the part of display 73 will light up brightly and it will be visible. In addition, the 
change of two kinds of displays of only display 73 of both display 72 and the display 73 by the configuration of this 
example is possible. 

[0152] As mentioned above, according to the configuration of this example, when dark in a photography screen, a part 
for a display is irradiated as a display of the luminous pattern by the reflected light in the part of the aluminum film 79, 
light looks bright, and it can cancel hard to see [ of the usual scribing when dark ]. Since the aluminum film 79 
interrupts light when a photography screen is bright, a display looks dark. Therefore, the superimposition display in a 
finder can be seen clearly even in a place dark also in a bright place. Moreover, if it uses together with the preview 
function in parts other than a display, even if it does not use another components, it can express only as the equipment 
of a liquid crystal preview in a finder screen. Consequently, since the loss of light is lost, a finder becomes bright, and 
low cost-ization is attained only for a part with few components. Moreover, on a tooth space, it is suitable for 
arrangement of LED77 like this example to arrange LED77 under the liquid crystal reticle 1 like said 12th example, 
when difficult. In addition, although an ON/OFF change cannot be performed since the display 73 is constituted by the 
aluminum film 79, it is not necessary to perform the ON/OFF change of the driver voltage to the liquid crystal for a 
display. 

[0153] Drawing 40 is the front view of the liquid crystal display panel used for the 14th example of this invention, and 
this liquid crystal reticle is constituted so that photographic coverage may be expressed using the difference of the 
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diffusibility of liquid crystal, and it can switch full size photography and a panoramic exposure. 65 are a photography 
field at the time of a panoramic exposure among the photography fields at the time of full size photography, and the 
other part serves as a field non-taking a photograph at the time of a panoramic exposure. 

[0154] Although the transparence electric conduction film gets down independently and it is controlled by the same 
electrical potential difference at the time of full size photography, since the electrode of a field 64 is set to GND at the 
time of a panoramic exposure, as for a field 64 and a field 65, only whenever [ diffusion / of a field 64 ] becomes large. 
Since an image will fade and it will become dark if whenever [ diffusion ] becomes large, it turns out that a field 64 is 
outside a photography field. Moreover, as it explained previously that the driver voltage to impress was changed 
according to said control drawing value, it can also have the function of the electronic preview which can check depth o 
field. In addition, although this example has composition which switches two photography fields, it is good also as a 
configuration which displays two or more photography fields by changing whenever [ of those other than photographic 
coverage / diffusion ] with whenever [ within photographic coverage / diffusion ] with a camera with two or more 
photography fields. 

[0155] Next, the 15th example of a refresh type (type which can shift the time of measuring the strength of the light wit 
the time of observing with a finder) is explained. If an optical diffusion property is the camera equipped with the 
photometry equipment which measures the strength of the light using the light which passed the adjustable liquid crysta 
reticle 1 and release actuation is carried out, this example The description is to control by CPU30 grade to set the optica 
diffusion property of liquid crystal as whenever [ predetermined diffusion ] (for example, whenever [ according to the 
temperature the open drawing value of a taking lens, the exit pupil location (the die length of an exit pupil) of a taking 
lens, and near the reticle etc. / diffusion ]) before exposure control, and to measure the strength of the light with said 
photometry equipment 8. 

[0156] In this example, whenever [ said predetermined diffusion ] is set as 0 whenever [ transparence condition / by 
impression of the maximum driver voltage /, i.e., diffusion, ]. In addition, in said 10th example, although it is possible t 
display a photometry value before release if it becomes after AE operation, in order to measure the strength of the light 
before exposure after release, the display of a photometry value will be performed in the 1 5th example. 
[0157] If it is going to perform a photometry by the photometry optical system which carried out eccentricity when 
measuring the strength of the light using the light which passed the liquid crystal reticle 1 whenever [ diffusion / whose 
is adjustable for example, when there is whenever [ no / diffusion / of the liquid crystal reticle 1 ], the strength of the 
light cannot be measured correctly (when driver voltage is max). Moreover, when whenever [ diffusion / of the liquid 
crystal reticle 1 ] was made to become a predetermined value only at the time of a photometry and the strength of the 
light is measured frequently, a finder will flicker and an activity feel will worsen. However, an exact photometry can be 
performed, without not making a photography person sense CHIRATSUKI of a finder, but spoiling ****, if it is made 
to measure the strength of the light after release actuation and before exposure like this example. 
[0158] Next, the control action of this example is explained according to the flow chart of dramng ,41 - drawing 43 . A 
part of control action differs, and also this example has the same composition as said 10th example. The flow chart 
shown in drawing 41 is the main routine of the control which shows the sequence of the whole camera. ON of the main 
switch of a camera performs a film information input (#1010) and a lens information input (#1 100) like said 10th 
example (#1 0 in drawing 21 , #1 00). 

[0159] Next, decision of the existence of the subroutine of a LCD initialization mode, the subroutine of an operating 
member information input, the subroutine of LCD control, AF operation, lens actuation, and a release signal is 
performed in this order like said 10th example (#300 in drawing 21 , #200, #500, #300A, #300B, #500A) (#1200, 
#1300, #1400, #1500, #1600, #1700). However, in the phase of performing LCD control of step #1400, since AE 
operation is omitted yet, based on the drawing value (for example, set point of drawing by actuation of the photograph} 
person in a drawing priority mode (A mode)) inputted at the time of an operating member information input, setting ou 
of whenever [ LCD target diffusion ] is performed. That is, the liquid crystal control based on [ extract and ] a value by 
which it was set up by actuation of the photography person instead of a actual control drawing value will perform a 
depth check. 

[0160] Step # When a release signal is judged to be ON condition by 1700 and return and a release signal are judged to 
be OFF conditions by step #1300, the after treatment which progressed to step #1800 and performed exposure control i 
ended. In addition, since the subroutine of exposure control of step #1800 differs from the case (#600 in drawing 21 , 
drawing J6 ) of the 10th example, it explains this below. 

[0161] The subroutine (refresh type) of exposure control (#1800) of drawing 41 is shown in drawing 42 . First, 
whenever [ diffusion / of liquid crystal ] is set as whenever [ diffusion / which can measure the strength of the light ] 
(for example, condition which it is large so that it may be theta- 10 degrees of diffusion angles, and 20 degrees, and is 
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not transparence) (#1810). Next, the strength of the light is measured with the field light which passed the liquid crystal 
Z LleTl820) Step # By 1830 the subroutine ( drawing 43 ) of AE operation mentioned later is performed An AV- 
W value ^Slle based on the photometry value acquired by photometry equipment 8 here is com P»^ 
(control drawing value AVC) and TV value (control TV value) which were calculated here are used for actual exposure 

[ol^Step # A return is carried out, after exposing based on the control drawing value AW and. a control TVv*h* 
#1850), performing a mirror down respectively like [ after performing a mnror rise by 1840 ] step #620 m drawing26 
of the 10th example, #630, and #640 (#1860) and performing film feed (#1870). _ whmuti ne of AE 

T01631 The subroutine of AE operation (#1830) of drawmg42 is shown in djawing43 . In the subroutine ot At 
S^SoMlOth example, since the subroutine of this AE operation does not detect whenever 
[ LCD diffusion ] (#420) and also has become the same flow, it omits explanation. 

[0164] 

[Atablel] ^^g^.^^sKHEVL] 
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[0165] 

[A table 2] „ rN _ 
Ci = i, 2 05 _ftfflg »(PY, VL)] 
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[0166] 
[A table 3] 
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[i=3, 4<0fc*<0gi(PV, VL)] 
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[0167] 
[A table 4] 
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[0168] 
[A table 5] 
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[0169] " . . , 

[Effect of the Invention] In the camera with which the optical diffusion property was equipped with the photometry 
equipment which measures the strength of the light using the light which passed the adjustable liquid crystal reticle 
according to the camera of this invention as explained above If release actuation is carried out, since it will be controls 
to set said optical diffusion property as whenever [ predetermined diffusion ], and to measure the strength of the light 
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with said photometry equipment before exposure control by the control means The camera which can perform an exact 
photometry can be realized without not making a photography person sense CHIRATSUKI of a finder, and spoiling 
****, even when the strength of the light is measured frequently. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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